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Starts stubborn engines 
Revitalizes fuel system and freshens stale fuel 
Easy to use. just pour in the fuel tank 
Safe for use in Z and 4 cycle engines 
Smoothes rough idle and cures stalling 
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Disaster- 
Proof Your Life 

Only 12 percent 
of Americans have 
taken adequate 
steps to prepare for 
crises. Are you one 
of them? Whether 
you encounter 
a house fire or a 
hurricane, this guide 
can help protect 
your family and 
home before 
calamity strikes. 

BYJOHNGALVIN 



70 American 
Beauty 

To restore a 1959 
Ford firetruck, PM's 
senior home 
editor and his twin 
brother combine 
by-the-book tech- 
niques with creative 
engineering. The 
end result is a good- 
as-new machine, 
along with some 
strengthened bonds 
of brotherhood. 

BY ROY 

BERENDSOHN 
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How the 
Blowout 
Happened 

It wasn't a single 
bad decision or 
equipment failure 
that caused the 
worst offshore oil 
spill in U.S. history; 
the sinking of the 
Deepwater Hori- 
zon oil rig resulted 
from a long chain of 
errors. PM examines 
the lessons of the 
tragedy in the gulf. 

BY CARL HOFFMAN 



The Halo 
Effect 

After a full year of 
fine-tuning, beta 
testing and 1.1 bil- 
lion kills, the most 
anticipated video 
game of all time is 
here. We bring you 
the inside story 
on the gargan- 
tuan effort behind 
Halo's last inter- 
galactic battle— 
and how the aliens 
almost won. 

BY ERIK SOFGE 
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Brother, can you 

spare a wrench? 

Carl Berendsohn 

(right) hands 

a combination 

spanner to his 

sibling Roy as 

they restore a 

classic truck to 

working order. 




ON THE 
COVER 



Dan Saelinger photographed model Joe Sutherland at Industria Superstudio in Manhattan on 
July 30, 2010. Set design by Megan Caponetto; styled by Inessah Selditz; grooming by Greg Clark. 



PHOTOGRAPH BY SARAH SHATZ 
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PM DEPARTMENTS 



NEW TOOLS 

CARS 

HOME 

HOW-TO 



TECH WATCH 



19 Homemade 
Antibodies 

Chemists create plastic 
nanoparticles that wipe out 
toxins in the bloodstream. 
PLUS Scientists build small 
weapons for fighter drones; 
are people born with a sense 
of direction? 



UPGRADE 



33 The Band Saw 
Plays On 

The 7.7-pound Bosch 18-Volt 
Cordless Band Saw is lighter 
than the average cutter. 
PLUS Test driving John 
Deere's new Gator XUV; we 
grind and stab work gloves 
in our Abusive Lab Test. 



NEW CARS 



45 Bridging the Gap 

VW's new Jetta has three 
engine options— but in 2012 
it reaches the electric era 
with a hybrid. 
PLUS Mini Cooper's 
not-so-mini Countryman hits 
the open road; the technology 
that makes DIY cars tick. 



COLUMNS 



54 Exploring the Void 

Extreme polar regions on 
Earth provide challenges 
similar to those of extended 
space trips— and succeeding 
in either environment 
requires the right stuff. 




pm do-it-yourself 



93 The Shed Shortcut 

Use a precut shed kit for 
smart storage in no time. 

96 PM Project 

Putting clutter in its place 
with this DIY ladder shelf. 

100 Homeowners Clinic 

Extend your home's curb 
appeal into the fall season. 
PLUS The ins and outs of 
battery-backup-power systems. 

104 PM Saturday 

Get serious screams this 
Halloween with our terrifying 
pop-up trash-can surprise. 



107 Saturday Mechanic 

Is your windshield smeared 
with bugs and grime? Use PM's 
tips to conquer the most 
common wiper-motor woes. 

1111 Car Clinic 

Why your classic muscle car 
might need old-style oil or zinc 
additive. PLUS Installing LED 
brake lights to replace 
hot-running incandescent bulbs. 



117 Loading iPads_ 

Getting all your media 
files onto the tablet can 
be tricky. Here's how 
you do it. 

120 Digital Clinic 

Everything you need to know 
about motion-controlled gaming 
devices. PLUS Do 3D TVs use 
more power while showing 
stereoscopic content? 




From robot-sorted mail to flying 
cars, The Wonderful Future 
That Never Was ($24.95) is a 
collection of bold PM predictions. 
IN STORES THIS MONTH 
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MICHELIN® Hydro Edge 9 tires: 




LONGEVITY 


STOPPING DISTANCE 


FUEL EFFICIENCY 


LAST UP TO 


STOP UP TO 




33,000 


14' 


#1 


MILES LONGER 


SHORTER IN WET 


IN CATEGORY 1 


THAW A LEADING 


CONDITIONS THAN A 




COMFEIITOR' 


LEADING COM PfTrrOR' 





Go the distance with MICHELIN® HydroEdge® tires. MICHELIN 
HydroEdge tires last up to 33,000 miles longer than the leading 
competitor, 1 saving you money by replacing your tires less 
often. In addition, the MICHELIN HydroEdge tire stops up to 
14 feet shorter in wet conditions than the leading competitor 2 
and is the most fuel efficient tire in the category? See how the 
right tire changes everything at mkhelinman.com/lastlonger. 




1- Based on commissioned third-party wssi test results versus the Goodyear* Assurance* TripleTred™ and Assurance* ComforTred? 

2- Based on third-party wet braking test results versus the Goodyear Assurance* CormforTrerf*" product line in wet testing. 3- Comparisons 
based upon luel efficiency testing between MICHELIW* HyJruEdue* tires, Goodyear* Assurance®TripleTted"™ tires, Goodyeai' 8 Assurance" 
ConforTred* tires, and Bndgestone'-" Turanza* EL4QD tires. Fuel savings are estimates based on comparative rolling resistance. Actual 
on-toad savings may vary. Based on comparisons against the leading competitors In the standard 5/T-rated all-season category. Copyright 
©701 Mithefin Mnrti Arrterica. Inc All rights reserved 
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Looking for 
DIY projects 
to do around 

the house? 



Home & DIY Guide, brought 

to you byAmazon.com. 
To download it for FREE on 
computer, visit: 



www.amazon.com/pm 



P°pu? a 5tcs_ 



HOMt 



In it, you'll find valuable projects 

and information from the 

editors of PM — and the ability 

to purchase advertised products 

immediatelyonAmazon.com! 

Just in time for fall, the guide 

is a one-stop shop for your 

entire home! 



AUTOMOTIVE + SCIENCE +TECHNOLOGY + HOME + HOW-TO CENTRAL +VIDEO 



SUPERIOR 

BOSCH 
SPARK 
PLUGS: 

A SMART CHOICE 

Superior Bosch spark 

plugs can improve 

vehicle efficiency and 

performance. Go to 

Bosch's "Light 'em Up!" 

program, at 

www.lightemup.com, 

for significant rebates on 

premium Bosch plugs. 
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SPARKS, SWEAT AND SMOKE A few 

years ago, PM's Mike Allen rolled and welded 
10-gauge sheet steel into a backyard smoker. 
We're now gathering materials to build this 
project again, live at World Maker Faire, Sept. 25 
and 26 at the N.Y. Hall of Science in Queens, N.Y. 




festival OF the diyers What makes a 
great DIY festival? Steam power, fire, woodwork- 
ing and robots, for starters. By that measure, 
Maker Faire's first appearance in New York 
should make the grade. Come to the festival and 
visit the Popular Mechanics booth, where the edi- 
tors will be welding, cutting and drilling, or check 
out our step-by-step video of the build online. 
popularmechanics.com/home/how-to-plans 

For extra photos and video from our editors 
as well as live coverage from DIY fairs, 
consumer electronics events, automotive 
shows and more, follow Popular Mechanics 
on Twitter at @>PopMech and on Facebook 
atfacebook.com/popularmechanics. 



Voted # 1 Overall Brand by independent tire dealers across North 
America*, TOYO TIRES offers premium replacement tires for high 
performance cars, luxury vehicles, crossovers, light trucks and SUVs. 

• Tire Review magazine, 8009 Annual Brand Study 



TOVO TIRES 

dn v&n to pet form 

www, totw tfrei.com 
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The Timberland PRO* Endurance work boot with 



STAYONYOURFEET.COM/POPULARMECHANICS 




and 30-Day Comfort Guarantee. 



AVAILABLE AT: 



S@Birs 
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WE GAVE IT MORE IDEAS PER SQUARE INCH, 
BECAUSE MORE IS WHAT WE DO. 






EPA-estimated 
32 hwy mpg, 
better than any 
hybrid SUV 
or crossover. 









Standard Rear- 
Vision Camera 
System displays 
what's behind 
your vehicle. 







It's equipped with the StabiiiTrak stability enhancement system and has a four-wheel independent suspension. It has a 
refined interior and seating for five adults. And it has an efficient 2.4L direct-injection engine.* In fact, it does everything 
bigger SUVs can do, and one thing they can't; offer an EPA-estimated 32 hwy mpg, We gave it more ideas per square inch. 
Because more is what we do. THE 2011 TERRAIN. THE SMALLER SUV, FROM GMC. WE ARE PROFESSIONAL GRADE. 



'EPA-estimated mpg (FWDJ22 city/32 hwv. ©2010 General Motors. All rights reserved. GMC* MultiFlex« StabiliTrak* Terrain" WE ASE PROFESSIONAL GRADE" 
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Available 
chrome accents 
and many bold 
GMC design 
highlights. 









MultiFlex 
seat creates 
more rear 
leg room or 
cargo space. 









Available 
power liftgate 
programmable 
to stop at 
selected height. 
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EDITORIAL 
BOARD OF 
ADVISERS 

POPULAR MECHANICS is 
grateful to these scientists, 
innovators and leaders, who 
help ensure we cover the 
most important stories in 
the most authoritative way. 

BUZZ ALDRIN 

Apollo 11 astronaut; 
colonel, U.S. Air Force (Ret.) 

SHAWN CARLSON 

Executive director of the 
Society for Amateur 
Scientists; MacArthur 
Fellow 

DAVID E. COLE 

Chairman, Center for 
Automotive Research 

SAUL GRIFFITH 

Chief scientist, Other Lab; 
MacArthur Fellow 

DR. KEN KAMLER 

Surgeon; author of 
Surviving the Extremes 

GAVIN A. SCHMIDT 

Climate modeler, NASA 
Goddard Institute for 
Space Studies 

AMY B. SMITH 

MIT instructor; leader in 
appropriate technology 
movement 

DANIEL H. WILSON 

Roboticist; co-author of 
Mad Scientist Hall of Fame 

WM. A. WULF 

President, National 
Academy of Engineering 

WHAT 

THEY'RE 

DOING 




•: THOMAS D . JONES 

Tom Jones, space shuttle 
astronaut and author of Sky 
Walking, has spent much of 
2010 developing a proposal 
for a robot mission to 
explore the composition 
and origin of asteroids. 
Scheduled for review and 
potential funding by NASA 
this fall, the project aims to 
increase knowledge about 
the formation of the solar 
system. The planetary 
scientist is also consulting 
for NASA on concepts to 
send astronauts to nearby 
asteroids in the future. 
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HOME 

SAFETY 

COUNCIL 




That's what it's like without Generac. 

Power outages can be more than just an inconvenience - they can be disastrous. Noatrconditioning, 
hot meals, refrigeration, lighting, security systems or worse. Possibly for days or even weeks. 
Install a Generac automatic standby generator and enjoy 24/7 protection from power loss. 
So while the storm rages on, enjoy lights, a movie, cold drinks... that's life with Generac. 
To learn more visit generac.com or call 1-888-GENERAC. 




GENERAC 



Never Feel Powerless. com 




PM EDITOR'S NOTE 

How BP Ignored 
History's Lessons 

We should have seen this 
coming. Twenty-five 
years ago, a series of dev- 
astating technological 
failures rattled the global 
engineering community: 
the catastrophic melt- 
down at Chernobyl; the 
gas leak at a Union Car- 
bide facility in Bhopal, India, which killed an 
estimated 20,000; the loss of the Challenger 
space shuttle. In each case, capable engineers 
had developed large, complex systems whose 
inherent risks they believed they had under 
control. And in each case, they were surprised 
when the unthinkable happened. 

In the aftermath of those disasters, engi- 
neers focused anew on failure analysis, the 
study of how complex systems — and the people 
who run them — fall apart under pressure. 
At schools such as Stanford and Drexel, 
researchers study the roots of technological 
breakdowns. They've found that engineering 
disasters, like military defeats, are rarely the 
result of a single decision or stroke of bad luck. 
They are often months or years in the making. 
And, when the inevitable disaster finally strikes, 
the experts in charge are overwhelmed and 
have no backup plan. 

In this issue, PM contributing editors Carl 
Hoffman and Davin Coburn analyze the events 



that resulted in the devastating failure of BP's 
Deepwater Horizon oil rig. What they found is 
a disaster that never should have happened. On 
the long checklist of technological, cultural and 
managerial factors that lead an organization to 
catastrophe, BP inked every box. The late Soviet 
Union's hapless nuclear technicians and 
NASA's bureaucratized engineers were over- 
matched by complex systems whose risks they 
didn't fully appreciate. BP has no such excuse. 
The lessons of Chernobyl, Challenger and doz- 
ens of other engineering failures have been 
studied for years. Everyone in a company or 
agency engaged in dangerous, highly techno- 
logical work should understand them. 

Every general — in fact, every lieutenant and 
captain — worth his brass has studied why Rom- 
mel lost in Africa, Lee at Gettysburg and the U.S. 
in Vietnam. The study of failure teaches humil- 
ity, caution and the need to question assump- 
tions. In the aviation industry, pilots, managers, 
engineers and regulators study every major 
accident, hoping to learn from mistakes and 
pinpoint technological flaws that can be cor- 
rected. As a result, aviation has developed a 
culture of safety that has driven accident rates 
to once unimaginable lows. 

We can accomplish the same thing in the oil 
business, and it's all the more important now 
that companies are drilling deeper and in more 
remote places than ever before. Dangers are 
greater and responding to problems is harder. 
We can't afford to turn off the oil spigot. But we 
must take a more systematic, clear-eyed 
approach to drilling safety. Our special report 
is one small step in that direction. 

Jim Meigs 

Editor-in-Chief 



We're 
Flattered ... 

After months 
of design, 
development and 
functionality 
testing, we 
launched the 
showcase issue of 
Popular Mechanics 
on the iPad in July. 
As soon as it went 
live on the App 
Store, comments 
from critics, peers 
and readers filled 
our inboxes and 
the tech media. 
Gadget leader 
Gizmodo.com 
announced: 
"The latest big 
magazine iPad 
app is here: 
Popular 
Mechanics. It's 
very possibly the 
best." 

But great 
response didn't 
stop there. Nearly 
40,000 people 
have downloaded 
the app so far, and 
75 percent of 
people who rated 
the app gave it 
four or five stars. 
As one buyer put it: 
"This is exactly 
what the iPad was 
waiting for!" 

While we're 
humbled by the 
success of our first 
foray onto the 
iPad, we're already 
hard at work 
developing a fully 
interactive 
monthly edition of 
PM, which 
will launch with 
the November 
issue. So now 
you'll have two 
great ways to read 
PM: paper or 'Pad. 
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A shed can be so much more than just a 
place to stash your old junk. Ever dream about 
that perfect workroom— well-organized and a 
pleasure to spend time in? How about a luxurious 
sauna with stone cobbled walls? Or an artist's 
studio, a greenhouse, a playhouse... the possibilities 
are endless. 

Now you can become a citizen of Shed Nation, 
armed with all the hardworking, practical 
information you need to design, build, and customize 
the shed you've always wanted. 

Shed Nation— stake your claim! 



Available in paperback wherever books are sold, or 

call 1-866-338-3778 to order, or go to www.bn.com/shedriation 

Have a question about our books? We'd love to hear from you. 
Email us at booklover@hearst.com. 






r W r D D E S BUILD& CUSTOMIZE 
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$19.95 [Can. $25.95) in paperback 



HEARST BOOKS 



A Division of Sterling Publishing Co., Inc. 
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1&1 Edition 
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FREE SOFTWARE' 

INCLUDED WITH 1&1 HOSTING PLANS. CHOOSE FROM: 



NetObjects Fusion 8 1&1 Edition is a website design 
application which creates sites that are optimized for 
mobile viewing, The 1&1 Edition was designed specifical- 
ly for 1&1 web hosting packages and includes additional 
mobile templates as an extra bonus. 



Adobe 8 Dreamweaver® CS4 is a sophisticated 
website design application for creating professional web- 
sites, Dreamweaver' 6 includes the Adobe* Drive Central 
module, enabling web designers to test their websites on 
mobile devices by emulating the latest smartphones. 



TURN PAGE FOR DETAILS OR VISIT WWW.1AND1.COM. 
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I POWER 

PARTNER 



LD'S LARGEST WEB HOST. AT 1&1 INTERNET: 




1 




More and more people are browsing the web via their iPhone, BlackBerry®, or smartphone. Don't miss 
out on these customers! At 1S1, you get the software you need to create additional websites that are 
optimized for mobile viewing. 
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Plan your trip 

With Discover Thailand you can plan your entire trip 
from start Id finish and gel tie most ool of your Thailand I 
experience Whether you would lite lo relax on one of 
Hie many beautiful beaches, sample Iha local cuisine 
or absorb Thailand's rich culture, we can provide advice 
and information to maka your trip perfect 
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/Layouts, designs and wizards 

nhanced for the latest smartphones, 
like iPhone and BlackBerry 

Compatible across 

multiple platforms 

«/ Valued at up to $479! 




Get started today, call 1-877-GO-1AND1 



www.1and1.com 
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Fence Tech 

Your story on the Nogales 
border fence ('Mending Fences") 
suggests there's no effective 
technology for detecting 
tunnels. What about using 
ground-penetrating radar 
(GPR)? This technology has 
been used for years to detect 
the location and size of caves. 
Highway departments have 
used similar radar units to 
detect voids beneath existing 
roads. The radar transceivers 
are quite powerful and portable, 
and software can provide a 
good image of voids to a 
considerable depth. You may 
wish to investigate this 
technology in a followup story. 

CHARLES NELSON 

CLEARWATER, MN 

I found your August story on the 
Nogales border fences 
interesting, and I offer another 
solution: over-the-horizon radar. 
Originally developed by MIT and 
Motorola, the radar was part of 
a distant-early-warning system 
that I helped upgrade in Canada 
and Greenland. Using this 
technology, you could count 
engines on a flying aircraft, 
polar bears and other game 
walking on the ice— all up to 50 
miles away. I am sure it could be 
updated for use along our 
southern border. 

WARNER SHELDON SKIFF 

CAREFREE, AZ 




ISSUE 



X 

Readers 
responded to our 
stories on fences 
along the U.S.- 
Mexico border, 
chain saws, the 
PM iPad app and 
special effects. 



Saws That Cut It 

I live surrounded by the woods 
in the hurricane-prone area of 
the Mississippi Gulf Coast, 
where having a good chain saw 
is not a luxury— it's a necessity. 
Roy Berendsohn's test of chain 
saws ('Wood Chopper's Ball") 
was the deciding factor in my 
choice of which new saw I plan 
to purchase. I used to be able 
to research this information on 
my own, but a wife and four 
children later, time has become 
a precious commodity. Ijust 
wanted to thank y'all for 
continuing to provide the 
reliable research that I have 
come to expect from PM. 
Keep it up. 

CHARLIE KING 

OCEAN SPRINGS, MS 

PM Goes Interactive 

The special interactive iPad app 
version of PM is great— I was 



starting to think there was 
never going to be quality media 
on my 'Pad. Plus, I've been a fan 
of PM since I was a kid. I left a 
five-star review— you've got a 
winner here and (hopefully) a 
model for other media. 

TOTEMYNOTE 

VIA E-MAIL 

Physical Effects 

I found it interesting that "Spin 
Machine," about the technology 
behind the movie Inception, 
examined not digital effects 
but instead a physical room 
mounted on rigs that rotated as 
the actorsjumped around the 
set. In 1951's Royal Wedding, 
dancer Fred Astaire appears to 
dance on the walls and ceiling, 
an effect that was achieved 
using nearly identical tech- 
niques and stages. 

JOHN MIEHLE 

CAPE CORAL, FL 



what Write to Us Include your full name, address and phone number, even if 

do yOU you correspond by e-mail. Send e-mail to popularmechanics@ihearst.com. 

think? All letters are subject to editing for length, style and format. 

-* Subscribe Please go to subscribe.popularmechanics.com. 
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ON PROFESSIONAL WEB SOLUTIONS 



With 181, you get premium web design 
software, and 50% off the first 6 months 
on our most popular web hosting plans. 



NOW GET 50% OFF 
PLUS FREE SOFTWARE 



1&1 @ HOME PACKAGE 

■ 2 Domain Names Included 
{.com, .net, .org, .info or .biz.) 

■ 150 GB Web Space 

■ UNLIMITED Traffic 

■ 10 FTP Accounts 

■ 25 MySQL Databases 

■ Extensive Programming Language 
Support: Perl, Python, PHP4, PUPS, 
PHP6 (beta) with Zend" Framework 

■ NetObjects Fusion 8 1&1 Edition 




per month 

for the first E months 



1&1® BUSINESS PACKAGE 

■ 3 Domain Names Included 
(.com, .net, .org, .info or .biz.) 

■ 250 GB Web Space 

■ UNLIMITED Traffic 

■ 25 ftp Accounts 

■ 50 MySQL Databases 

■ Extensive Programming Language 
Support: Perl, Python, PHP4, PHP5, 
PHP6 (beta) with Zend" Framework 

■ NetObjects Fusion 9 1&1 Edition or 
Adobe' Dreamweaver CS4 




per month 

for the first 6 months 



ALSO ON SALE: 

.us domains $0.99/f irst year 1 

.com domains $7.99/first year* 

Visit our website for a full list of special offers. 



1&1® DEVELOPER PACKAGE 

■ 5 Domain Names Included 
(.com, .net, .org, .info or .biz.) 

■ 300 GB Web Space 

■ UNLIMITED Traffic 

■ 50 FTP Accounts 

■ 100 MySQL Databases 

■ Extensive Programming Language 
Support: Perl, Python, PHP4, PHP5, 
PHP6 (beta) with Zend' Framework 

■ NetObjects Fusion' 1 &1 Edition or 
Adobe*- Dreamweaver CS4 

■ NEW: 1&1 Power 
Plus Performance 
Guarantee 





per month 

for the first 6 months 






Get started today, call 1-877-GO-1 AND1 



www.1andt.com 



urn contract term required- ior software ofler. Setup lee and other terms arid conditions may apply. Software ava lablE rorcDwnload in the 1&1 Control Parrel onJy. Domain otter 
rs,i year, standard pricing applies. Vis.it www.landl.CDm for fult promotional offe r details. Program arid pricing specifications and availability subject to change without notice. Tfil . 
are trademarks of Tfll Internet AG. all other trademarks are the property of ttieir respective owners. ©2O10 lfll Internet, Inc. All rights reserved. 
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A proud history of savings and reliability, backed by 

the strength of Warren Buffett's Berkshire Hathaway Inc. 

(Note: the above portrait is not Mr, Buffett.) 



in 



Nearly 15 years ago, GEICO became a proud part of Warren BufXett's famed holding 
company. Back then, the Gecko was one of the hardworking people — sorry, reptiles 
our GEICO offices. Now he's helped GEICO become not only the third-largest car insurance 
company in the country, but also the fastest growing, Which is no surprise. For over 70 years, 
GEICO has worked hard to save people hundreds on car insurance. So why not give the Gecko 
a call to see how much you could save? You'll find he's easier to reach than Mr. Buffett. 



geico.com 

A SUBSIDIARY Df BERKSHIRE HATHAWAY INC. 



-. - ; imiivjllahli in all slalssnr ]B GUCfl tmnpanei GEiCflis hi M-laigtsl prion pissnnfar aunt insurer In to Untnd Suids as mpornMl bv A-H. Bbsf diaic p 1 : 

Hi)iifmip»wEiiipiii„iEiliBiinimiCii •GtlCBEmilnsiiiinuCa. • GEICO Inderal ly CfGEItfl Casually Co. IM^se cEmp^mcx am sutisiif arias ni EcrksJi n; HalhsnrBV int. GEIGO CecIcii lrn-ss.- IB5S-2DID. GEIC8: Washnffim BO 290TE .:•'. JflID DEICO 
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Researchers at 
Germany's 
Fraunhofer 
Institute have 
developed a 
camera 
optimized for 
"longwave" 
infrared 
radiation— the 
range that 
corresponds 
roughly to 
body tempera- 
ture— that can 
operate with 
sharp resolu- 
tion at room 
temperature. 
(Existing 
models 
generally 
require bulky 
and expensive 
cooling 
systems.) The 
new design 
uses "micro- 
bolometers," a 
type of sensor 
that changes 
electrical 
resistance 
when struck by 
incoming 
radiation and 
directly 
outputs a 
digital signal 
that is 

converted into 
an image. 
Among the 
uses the 
researchers 
propose for the 
camera: early 
detection of 
deer as they 
cross dark 
country roads. 



BHEEBU 

Air conditioning 
in cars burns a 
lot of gas— up 
to 30 percent 
of the total in 
hot climates. 
But the real 
waste occurs in 
cooler regions, 
thanks to 
climate-control 
systems that 
keep the 
compressor 
running 
needlessly at 
temperatures 
as low as 41 F, 
according to a 
Swiss govern- 
ment study. In 
places like 
Europe and the 
northern U.S., 
switching off 
the a/c when 
it's below 64 F 
can save 
two-thirds of 
the extra gas. 



NEWS + TRENDS + BREAKTHROUGHS <- 



Tech Watch 



SCI-FI MEDICINE 



Synthetic Antibodies 




Chemistsatthe 
University of California, 
Irvine, have created 
"plastic antibodies" that 
attack and neutralize 
dangerous toxins in the 
bloodstream. The 
researchers formed 
tiny polymer castsof 
bee-venom peptides 
and then injected the 
new nanoparticles into 
mice already exposed 
to the venom. The 
plastic antibodies 
encased the toxic 
molecules, slowing the 
venom's spread and 
reducingdeaths among 
the mice. The chemists 
hopetoexpandthe 
molecular-imprinting 
technique to attack a 
wide variety of 
pathogens. 

—ALEX HUTCHINSON 



A True Internal 
Compass /0k 

Mammals are born 
with a sense of 'fM 

direction— or at least ^^^ A 

rats are, according to a > 
pair of experiments by **«— ^ 
researchers in Britain and Norway. The 
scientists implanted electrodes in the 
brains of two-week-old rats that hadn't 
yet opened their eyes. Surprisingly, the 
neurons that govern direction were 
active almost immediately. The results 
support philosopher Immanuel Kant, 
who 200 years ago said that humans' 
conception of space must be innate 
rather than learned from experience. 



Your Flying Car 
Is (Almost J Ready 

The Terrafugia Transition features foldable wings as well 
as rear-wheel drive, which makes it viable for both road 
and runway. Although the FAA granted a 110-pound 
weight exemption to allow the 1430-pound Transition to 
be classified as a Light Sport Aircraft, a consumer model 
has yet to be approved by the agency. Terrafugia has 
collected more than 
80 down payments ■ ^fc- . ■ . 

for the $194,000 
vehicle, which 
it expects to 
release in 2011. 

— BRIAN RESNICK 
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WITH EVERY AGE COMES RESPONSIBILITY. IMPORTANT SAFETY INFORMATION BELOW. 



We know that no medicine is for everyone. Don't take VIAGRA if you take nitrates, often 
prescribed for chest pain, as this may cause a sudden unsafe drop in blood pressure. 

Talk with your doctor first. Make sure your heart is healthy enough to have sex. If you have 
chest pain, nausea, or other discomforts during sex, seek medical help right away. 

In the rare event of an erection lasting more than four hours, seek immediate medical help to 
avoid long-term injury. 

In rare instances, men who take PDE5 inhibitors (oral erectile dysfunction medicines, including 
VIAGRA) reported a sudden decrease or loss of vision, or sudden decrease or loss of hearing. 
It is not possible to determine whether these events are related directly to these medicines or 
to other factors. If you experience any of these symptoms, stop taking PDE5 inhibitors, 
including VIAGRA, and call a doctor right away. 

The most common side effects of VIAGRA are headache, facial flushing, and upset stomach. Less 
common are bluish or blurred vision, or being sensitive to light. These may occur for a brief time. 




YOU'VE NEVER SAT ID 



>LY BY BEFORE 



. THERE'S NO REASON YOU'D START NO 



So if you're like millions of men who have some degree of erectile dysfunction (ED), 
talk to your doctor about VIAGRA. It's America's most prescribed ED treatment. 
VIAGRA can work in 30 to 60 minutes and, for some men, in as little as 14 minutes/ 

For more information go to viagra.com or call 1-888-484-2472 (1-888-4VIAGRA). 



THIS IS THE AGE OF TAKING ACTION. 






(sildenafil citrate) tabids 



VIAGRA does not protect against sexually transmitted diseases including HIV. 

Take VIAGRA about one hour before you want to have sex. VIAGRA works for 4 hours. 
VIAGRA only works with stimulation. 

Please see Important Facts for VIAGRA on the following page or visit viagra.com for full 
prescribing information. 

*Data taken from a study of 228 men with ED who previously had success with VIAGRA. 
Of the 115 men who took VIAGRA lOOmg, 35% had erections hard enough for successful 
intercourse at 14 minutes, and 51% of men at 20 minutes. 

Individual results may vary. 



You are encouraged to report negative side 
effects of prescription drugs to the FDA. Visit 
www.FDA.gov/medwatch or call 1-800-FDA-1088. 



VGU00762C c 2010 Pfizer Inc. 
All rights reserved. 



IMPORTANT FACTS 



(vi-AG-rah) 



(sildenafil citrate) tote 



^IMPORTANT SAFETY INFORMATION ABOUT VIAGRA ' 

Never take VTAG&A if you take any medicines with nitrates. This 
includes nitroglycerin. Yourbkiod pressure could drop quickly. It could 
fall to an unsafe or life-threatening level. 



ABOUT ERECTILE DYSFUNCTION (ED) 

Erectile dysfunction means it man cannot gel or keep an erection. 
Health problems, injury, or side effects of drugs may cause ED, The 
cause may not be known. 



ABOUT VIAGRA 

VIAGRA is used to treat ED in men. When you want to have sex, 
VIAGRA can help you get and keep an erection when you arc sexual ly 
excited. You cannot get an erection just by taking the pill. Only your 
doctor can prescribe VIAGRA. 

VIAGRA does not cure ED. 

VIAGRA does not protect you or your partner from STDs (sexually 
transmitted diseases] or HIV. You will need to use a condom. 

VIAGRA is not a hormone or an aphrodisiac. 



WHO IS VIAGRA FOR? 

Who should take VIAGRA' 

Men who have ED and whose heart is healthy enough for sex. 

Who should NOT take VIAGRA? 

* If you ever take medicines with nitrates: 

• Medicines lhat treat chest pain (angina), such as nitroglycerin 
or isosoibide mononitrate or din it rate 

* If you use some street drugs, such as "poppers" (amyl nitrate 
or nitrite) 

* If you are allergic to anything in the VIAGRA tablet 

*~ 

BEFORE YOU START VIAGRA 

Tell your doctor if you have or ever had: 

* Heart attack , abnormal heartbeats, or stroke 

* Heart problems, such as heart failure, chest pain, or aortic 
valve narrowing 

■ Low or high blood pressure 

* Severe vision loss 

* An eye condition called retinitis pigmentosa 

* Kidney or liver problems 

* Blood problems, such as sickle ceil anemia or leukemia 

* A deformed penis, Peyronie's disease, or an erection that lasted 
more than 4 hours 

* Stomach ulcers or any kind of bleeding problems 

Tell your doctor about all your medicines. Include over-the-counter 
medicines, vitamins, and herbal products. Tell your doctor if you take 
or use; 

* Medicines called alpha-blockers to treat high blood pressure or 
prostate problems. Your blood pressure could suddenly get too low. 
You could gel dizzy or faint. Your doctor may start you on a lower 
dose of VIAGRA, 

* Medicines called protease inhibitors Tor HIV. Your doctor may 
prescribe a 25 mg dose. Your doctor may limit VIAGRA to 25 mg 
in a 48-hour period. 

* Other methods to Cause erections. These include pills, injections, 
implants, or pumps, 

« A medicine called REVATIO, VIAGRA should not be used with 
REVATIO as REVATIO contains sildenafil, the same medicine 
found in VIAGRA. 



POSSIBLE SIDE EFFECTS OF VIAGRA 

Side effects are mostly mild to moderate. They usually go away after a 
few hours. Some of these are more likely to happen with higher doses. 

The most common side effects are: 

■ Headache ■ Feeling flushed ■ Upset stomach 
Less common side effects are: 

• Trouble telling blue and green apart or seeing a blue tinge on things 

• Eyes being more sensitive to light * Blurred vision 
Rarely, a small number of men taking VIAGRA have reported 
these serious events: 

* Having an erection that lasts more than 4- hours. If the erection is not 
treated right away, long-term loss of potency could occur, 

* Sudden decrease or loss of sight in one or both eyes. We do not 
know if these events are caused by VIAGRA and medicines like it 
or caused by other factors. They may be caused by conditions like 
high blood pressure or diabetes. If you have sudden vision changes, 
stop using VIAGRA and all medicines like it. Call your doctor right 
away. 

• Sudden decrease or loss of hearing. We do not know if these events 
arc caused by VIAGRA and medicines like it or caused by other 
factors. If you have sudden hearing changes, stop using VIAGRA 
and all medicines like it. Call your doctor right away. 

* Heart attack, stroke, irregular heartbeats, and death. We do not 
know whether these events are caused by VIAGRA or caused by 
other factors. Most of these happened i n men who already had 
heart problems. 

If you have any of these problems, stop VIAGRA. Call your doctor 
right away, 

»• 

HOW TO TAKE VIAGRA 

Do: 

• Take VIAGRA only the way your doctor tells you, VIAGRA comes 
in 25 mg, 50 mg, and 100 mg tablets. Your doctor will tell you how 
much to take. 

■ If you are over 65 or have serious liver or kidney problems, your 
doctor may start you at the lowest dose [25 mg). 

* Take VIAGRA about ] hour before you want to have sex. 
VIAGRA starts to work in about 30 minutes when you are sexually 
excited. VIAGRA lasts up to 4 hours. 

Don'!: 

* Do not take VIAGRA more than once a day. 

■ Do not take more VIAGRA than your doctor tells you. 

If you thi nk you need more VIAGRA, talk with your doctor. 

• Do not start or stop any other medicines before checking with 
your doctor. 



NEED MORE INFORMATION? 

• This is only a summarv of important information. Ask your 
doctor or pharmacist for complete product information OR 
- Go to www.viagra.com or call (888) 4-VIAGRA (484-2472). 



Uninsured? Need help paying for Pfizer medicine? Pfizer 
has programs that can help. Call 1-866-706-2400 or visit 
wvifW.Pf2erHelpfulAnswere.com. 

Distribuicaby: 

Pfizer Labs 

Division of Pfizer Ire, NY, NY 10017 
R i On ly ©20 10 Pfizer Inc A II rights reserved . Pri Med i n the US A . 
VGIFRei-; evw 
Registered trademarks are the properly of their respective owners. 
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Limited 

Availability 

Less Than 

£9tf290 

Ounces 

of Tanzanite 

Remain in 
This Special 

Purchase. 



2 carats of 

Genuine 

Tanzanite 

Save $700! 



African Gem Cutter 

Makes $2,689,000 Mistake... Will You? 



This story breaks my heart eveTy time. Allegedly, just two 
years after the discovery of tanzanite in 1967, a Maasai 
tribesman knocked on the door of a gem cutter's office in 
Nairobi. The Maasai had brought along an enormous chunk of 
tanzanite and he was looking to sell. His asking price? Fifty 
dollars. But the gem cutter was suspicious and assumed that a 
stone so large could only be glass. The cutter told the 
tribesman, no thanks, and sent him on his way. Huge mistake. 
It turns Out that the gem was genuine and would have easily 
dwarfed the world's largest cut tanzanite at the time. Based on 
common pricing, that "chunk" could have been worth close 
to $3,000,000! 

The tanzanite gem cutter missed his chance to hit the 
jeweler's jackpot.. .and make history. Would you have made 
the same mistake then? Will you make it today? 

In the decades since its discovery, tanzanite has 
become one of the world's most coveted gemstones. 

Found in only one remote place on Earth (in Tanzania's 
Merelani Hills, in the shadow of Mount Kilimanjaro), the 
precious purple stone is 1,000 times rarer than diamonds. 
Luxury retailers have been quick to sound the alarm, warning 
that supplies of tanzanite will not last forever. And in this 
case, they're right. Once the last purple gem is pulled from 
the Earth, that's it. No more tanzanite. Most believe that we 
only have a few years supply left, which is why it's so amazing 
for us to offer this incredible price break. Some retailers along 
Fifth Avenue are more than happy to charge you outrageous 
prices for this rarity. Not Stauer. Staying true to our contrarian 
nature, we've decided to lower the price of one of the world's 
rarest and most popular gemstones. 



Our 2-Carat Sunburst Tanzanite Ring features marquise-cut 
gems set dramatically in gorgeous sterling silver. Each facet 
sparkles with the distinct violet-blue hue of the precious 
stones. Behind the shine you'll find that the exquisite 
silverwork of the setting calls to mind the detailed treasures 
being produced by Europe's finest jewelers. This is a ring 
designed to impress and it does not disappoint. 
Now is the point where opportunity knocks. If you open that 
door today, you can own this spectacular ring for less than 
S100. If you wait? We can't say for sure. 

Your satisfaction is completely guaranteed. For our 
client-friendly approach, Staucr has earned a rare A+ rating 
from the Better Business Bureau , a rating we wish to keep. So, 
of course, your satisfaction is 100% guaranteed. If you are not 
completely aglow with the Sunburst Tanzanite Ring, send it 
back within 30 days for a prompt and courteous refund. But, 
please don't wait, our supply is dropping rapidly. 

|EWELRV SPECS: 

- 2 ctw genuine tanzanite - .925 sterling silver setting - Ring sizes 5-1 

Sunburst Genuine Tanzanite Ring (2 ctw) — SMS' 
Now $95 +S&P Save $700 

Call now to take advantage of this limited offer. 



1-888 201-7112 



Promotional Code TZR1 52-01 

Please mention this cade when you call. 



i 



ACCREDITED 

BUSINESS, 



Stauer has a Better Business 
Bureau Rating of A+ 



Suucr 



14101 Southcwss Drive W, DeptTZR 132-01 
Butnsvillc, Minnesota 55337 
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Smart Luxuries — Surprising Prices 




COMMON SMART SUBMUNITION 



Developed by Textron Defense Systems, 
the 8.6-pound CSS is a little smaller than a 
coffee can but can destroy tanks. CSS 
spins like a maple seed as it descends, 
scanning the area for its targets using 
laser and infrared sensors. Spiraling at 
300 feet, the system can observe 2 acres 
of ground. Once it identifies a target, the 
CSS fires armor-piercing metal slugs. If no 
target appears, the CSS deactivates in the 
air or self-destructs on the ground. 



B3I7HIT3J Produced by Israeli company 
Rafael Advanced Defense Systems, 
Pincher is a ground robot armed with 
the world's smallest rockets. The 

warheads are loaded with an incendiary 
mixture that destroys lEDs by quickly burn- 
ing explosives without detonating them. 
Each miniature rocket is 8 inches long and 
effective at more than 20 yards; a pod of 
four rockets weighs just 10 ounces and 
creates little recoil. Currently a prototype, 
Pincher could be operational next year. 



At about 200 pounds, the CVLWT is less 
than half the weight of the smallest 
existing torpedo in the U.S. Navy's 
inventory. An advanced shaped-charge 
warhead gives it the striking power of a 
much larger weapon. The 9-foot torpedo, 
petite enough to be carried by unmanned 
submarines and drone helicopters, is 
currently under development at Penn 
State University, in association with the 
Naval Undersea Warfare Center. 
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SHOES ON 
STEROIDS? 



5tHiu-Ri<_ji d Heel Stabilizing Cage 



Steroid Syringe? 

Mow that we hove you- 
■ott.errt.4ori.. Try Gravity Defy? 1 
FREE Tor 30 Coys v 



Slick Seed of Life Logo 

Uf" EQI JKfl ife Cdotl 




gravity defyer 

VERSaSHOGK TSAM^OLINE FQOTWEAft 



Rugged Polymer Sole 



Ve rs oS h ock™ Tna m poll 
Shock-Absorbing Membi 

— Removable Comfort- Fit 1 * Insole 

Accommodates most orthotcs 



Twin Stabilizers *■» AV g3 Ventilation Port 



Smart Memory™ Master Spring 

^rop^ls yc.i j forw.-j~d nrvrl ri^.-lures fntiiiuf? 



Resilient High Grade Ethylene- 
Vinyl Acetate (EVA) Widsole 



Scientifically Engineered to Defy Pain, Defy Aging & Defy Gravity 



This is my story 

I used to be more active. I used to run, play 
basketball, tennis, footbafl... I was more 



spend most of my day in the office or sacked 
out in front of the TV, 1 rarely get to the 
gym -not that I don't like working out, it's 
the nagging pain in my knees and ankles. 
Low energy and laziness has got me down. 
My energy has fizzled and I'm embarrassed 
to admit that I've grown a spare tire (I'm 
sure its hurting my love life). Nowadays I 
rarely walk. For some reason it's just harder 
now. Gravity has done a job on me. 

Wear them and 
you'll know 

That's what my doctor 
J recommended. He said, "Gravity 
.' Defyer shoes are pain-relieving 
' shoes." He promised they would 
* change my life -like they were a 
fountain of youth. "They ease the 
force of gravity, relieving stress on 
your heels, ankles, knees and 
back, They boost your energy by 
propelling you forward. " The longer he 
talked, the more sense it made. He was even 
wearing a pai r himself! 



Excitement swept through my 

body like a drug 

I received my package from 
GravityDefyer.com and rushed to tear it 



open like a kid at Christmas. Inside I founi 
the most amazing shoes I had ever seen - 
different than mosl running shoes. Sturdy 
construction. Cool colors. Nice lines.,. 
I was holding a miracle of technology. 
This was the real thing. 

GDefy Benefits 

• Relieve pain 

• Ease joint & spinal pressure 

■ Reduce fatigue & tiredness 

• Be more active 

• Have more energy 

■ Appear taller 

• Jump higher, walk and 
run faster 

• Have instant comfort 

• Cool your feet & reduce 
foot odor 

• Elevate your performance 



I put them on and all 1 could say 

was, "WOW!" in minutes I was out the door. 

I was invincible; /• 

tireless in my /Customer Satisfaction 
new Gravity Speaks for Itself! 

Defyer shoes. It i ou t of 5 customers purchase a 
was as if my legs V 2nd pair within 3 months. 

had been ^- 

replaced with super-powered bionics. What 
the doctor promised was all correct. No more 
knee pain. I started to lose weight. At last, I 
was pain free and filled with energy! I was 
back in the game. Gravity had no power 
over me! .. - 

Nothing to 
lose: 30 Day 
Free Trial* 

So, my friend, get ADSORB 5 HOCK 

back on your feet Himim* pain iron «™ry tie?. 

like I did. Try 

G ravity Defyer for 

yourself. 

You have nothing to 

lose but your pain. 



Tell uj your story* 
Login at 

Gravityde fyer.com 
and share your 



REBOUND PROPELS 
YOU FORWARD 

Reduce fatigue. Be imre active 
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-avity Defyer 
' Slavey Results 



a £129,95 value 

MEN ii.licv.Ti above) 
TB902MWBS 



WOMEN 'Silver with Navy! 
TB902FWBS 

Med/Wide and 
EKraWldefXWidc Widths 



EXCLUSIVE ONLINE OFFER 

free 30 day RI5K-FREE trial*, Not available in stores. 
>.'is't ShoesOnSteroicls.com/MC8KBB4 
or take advantage of this exclusive offer by 
phone, and dial (800) 429-0039 and 
mention the promotional code below. 



Promotional Code: 

'SJpphg ard handling non-refi 



MC8KBB4 



TECH WATCH 



SMUGGLER'S 
TECH 



Narco Navy 




n the late 1990s, U.S. Drug Enforcement Administration (DEA) agents debated the existence of 
craft they called Bigfoots, semisubmersible cocaine-smuggling boats that ride low in the water 
to avoid detection. These days, law enforcement officials know these custom-built vessels 
exist— 45 have been seized in the past three years alone— but no one in the DEA had seen 
anything like the craft discovered this year hidden in a jungle in Ecuador, near the Colombian 
border. Following intelligence leads, DEA agents and local police found a homebuilt submarine, 
the first proof that cartels are fielding fully functional submarines to haul drugs. The diesel- 
electric sub has engine snorkels, electronics, a ballast system, a periscope and air conditioning, 
all of which speaks to a sophisticated manufacturer. "It looks like they built secondary and 
tertiary systems," says DEA Andean regional director Jay Bergman. A semisubmersible can cost 
up to $1 million to build, but hauls enough profitable cargo (between 2 and 6 tons of cocaine) 
that smugglers will discard it after a one-way trip and return home on commercial airlines, 
Bergman says. Now, DEA agents wonder if more advanced subs are making repeatjourneys— 
literally under the radar. "If it's the first, it won't be the last," Bergman says. "In the maritime 
domain, there's nowhere else to go." — brian thevenot 



Law Enforcement 
■,'IUM.IIBHIIUl 

In August, the federal 
government sent 1200 
guardsmen to the 
southern border. 
Governors can deploy 
the National Guard 
as well. 

TOOLS: Night-vision 
binoculars, Humvee 



U.S. Coast 
Guard Cutter 



High Endurance Cutters 
patrol the Pacific to 
spot and intercept 
illegal contraband 
heading toward the 
United States. 
TOOLS: Over-the- 
horizon boat, helicop- 
ter, 76-mm deck gun 



Intelligence 



The Colombian, 
Ecuadorean and U.S. 
governments share 
informant tips on when 
and how cartels will 
ship drugs. 
TOOLS: Money, 
electronic surveillance 

The Target 
Drug subs are believed 
to navigate from South 
America to Mexico, 
where narcotics are 
offloaded and 
smuggled into the 
United States by land, 
hidden in vehicles. 
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jobsite or in your own garage, Mechanic Wear has a g ove specifically designed to protect 
your hands and help you work faster, safer and cleaner. So nest time you're looking for the 
perfect too i for the job, start with Mechanix Wear gloves. The Too That Fits Like a Glove.® 
800,222,4296 Canada: 604.542.7055 



TECH WATCH 




Linear Equations 




aiting in line is a universally despised experience, but scientists around 
the world are dedicated to making it less odious. In June, Taiwanese 
researcher Pen-Yuan Liao published an equation that predicts when a 
customer will avoid a line if he feels it's too long. Liao's formula calculates 
the expected length of a line and the mean arrival rate to determine the 
number of customers who will retreat. His research, intended to inform 
stores' staffing needs, represents only one niche in the growing field of 
queueing theory. The owners of corporations, amusement parks, banks 
and fast-food chains can scan the monthlyjournal Queueing Systems: 
Theory and Applications for trends that suit their clientele. "There's no 
such thing as the perfect line," says MIT queueing theorist Richard Larson. 
"The trick is to convince people they're being treated fairly." Many people's 
aversion stems from bad design, Larson says. "Some large companies 
don't even know the kindergarten basics." — tarah knaresboro 



SCIENTISTS 
HAVE THEIR 
OWN LEXICON 
WHEN IT 
COMES TO 
WAITING 
IN LINES 



The act of 
switching to 
a parallel line. 



EHM3 

The time 
delay when 
a person 
gathers his 
things after 
paying at the 
checkout— an 
average of 
3.17 seconds. 

When a 
customer 
leaves a queue 
he believes 
he has spent 
too much time 
waiting in. 



Part of a 2010 
equation that 
predicts when 
someone will 
turn away 
from a line 
that he feels 
is too long. 



The principle 
stating that 
the person 
who has 
waited in 
line longest 
will be served 
first. 




Mapping the 
Echo of the 
Big Bang 



Scientists using 
data from the 
European Space 
Agency's Planck 
satellite released 
their first "all sky" 
image of microwave 
radiation, collected 
after nine months of 
constant scanning. 



The bright main disk 
of the Milky Way 
runs across the 
middle of the image 
(left), but cosmolo- 
gists are more 
interested in what's 
behind it. They will 
digitally remove the 
Milky Way to reveal 



the most detailed 
view ever of the 
microwave echo of 
the massive 
explosion marking 
the beginning of the 
universe, 13.7 
billion years ago. 
Charting and 
measuring the 



slight ripples in the 
microwave 
backdrop will allow 
researchers to test 
theories describing 
the initial moments 
of the universe's 
creation, including 
the prevailing idea 
that the universe 



experienced a brief 
period of ultrarapid 
expansion. Planck, 
launched in May 
2009, is scheduled 
to complete four 
all-sky scans by the 
time its mission 
ends in 2012. 
— ALEX HUTCHINSON 
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TOYOTA 

moving forward 
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everyone 
deserves 
to be safe!' 




SMART Teams. 

Our latest safety innovation. 

Everyone deserves to be safe. Which is why we've 
established SMART Teams-200 highly trained engineers 
and technical experts located across the U.S. to help ensure 
every customer is heard. Toyota SMART Teams are just 
one of the many new safety innovations at Toyota that are 
making us a more responsive, safety-focused organization. 
Because at Toyota, we know there's nothing more important 
to you than your safety. For more on our safety Innovations, 
visit toyota.com/safety 



Steve St. Angela 
Chief Quality Officer 
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TECH WATCH 



GULF COAST CLEANUP 



An Oil Spill's Worst Enemy 



Few in the U.S. Coast Guard have as much experience 
cleaning oil spills as Capt. Roger Laferriere. A veteran of 
hundreds of spills— his first as an ensign during the Exxon 
Valdez crisis in Alaska— Laferriere served as incident 
commander for Louisiana for two months during the 
Deepwater Horizon catastrophe. He was responsible for 
surface operations, including the removal of oil from the 
state's 397 miles of coastline, giving him firsthand insight 
into the Gulf of Mexico's challenges. — glenn derene 




How does the gulf spill differ from 
the Exxon Valdez disaster? 

The big difference, first of all, is that the 
oil is quite different. The Exxon Valdez 
oil was very thick and very viscous. This 
oil is actually a light to medium crude. 
By the time it goes through 5000 feet 
of water and then travels 50 to 100 
miles to the shore, 30 to 50 percent of 
the oil has actually evaporated. So in 
Valdez, we literally had waves and 
waves of oil coming to shore. We did 
not see that level of shoreline impact 
here because of the nature of the oil. 

Which strategies applied in the gulf 
were learned during Valdez? 

One thing we have learned is to use 
commercial assets in the response. In 
Valdez, they called it the mosquito fleet; 
we hired the local fishermen to help us 
pick up oil, transport stuff, move 
supplies and do surveying. We were able 
to take that model and superimpose it 
onto this spill, using fishermen's basic 
knowledge of the waterways, the 
currents and the way the waves behave. 
We couldn't have done it without that. 



What kinds of logistical challenges 
are unique to the gulf cleanup? 

One challenge we've had is that the 
marshes are very vast, and in some 
cases it takes a 2-hour transit to places 
where we need to initiate cleanup. The 
other challenge that's much different is 
the weather. The temperature here is 
in the 100s, so we have tremendous 
heat stress. And in summer it's not 
uncommon to get thunderstorms three 
or four times a day. 

Have any ideas submitted by the 
public been especially successful? 

There was a local engineer who came 
up with a barge-based skimmer system. 
In other words, he took a barge, put 
some holes in the front of it and used it 
for actually skimming oil. It's called the 
Big Gulp skimmer. Just the way it 
sounds: You tow it, and it skims oil. For 
this particular oil, the skimming 
technology was a really great idea. So 
BP built four of them, and we put them 
into service. They've done an outstand- 
ingjob because they can skim a lot of 
oil and move quickly in the water. 



Clean Machines at Work in the Gulf 



BY JUSTIN NOBEL 




LAND : SANDBONI 

Aka, the Cherrington 

Beach Cleaner. The metal 

wedge of this machine lifts 

several inches of sand onto 

a screen that sifts tar balls 

and oiled debris. 



SEA : HEAVY-OIL- 
RECOVERY DEVICE 
The brainchild of a local 
supertanker captain. These 
tough mesh bags, dragged 
by trawlers, each collect up 
to 4000 pounds of thick oil. 



AIR : MZ-3A AIRSHIP 

A smaller, faster model of 

craft decommissioned in 

1961. Sensors on the 

Navy's 178-foot-long 

airship spot oil slicks and 

imperiled mammals. 




When you make the #1 insulating foam sealant, you want to shout it from the rooftops. 
Well, there are a lot of rooftops in America, and we have to start somewhere. We've chosen 
Great Falls, Montana. Like all towns big and small, they have gaps and cracks big and small 
that wreak havoc on power bills. So we're coming to plug pipe penetrations. To fill gaps around 
windows. To seal up foundations. All to save Great Falls a bunch of money. Maybe we'll 
get to your town next. Until then, pick up some GREAT STUFF" and get to work.' 

Visit us at dowgreatstuff.com 
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Virginia Mill Works flooring combines the 
best of the old and the best of the new. 
The cherished, time-honored elegance 
of handcrafting is joined with the benefits of 
modern engineering and prefinishing to create a 
floor without peer. And while a home's character 
is developed over a period ofyears and even 
decades, V;rginia Mill Works flooring has 
character right from the start. 




\\w;\\] Willi. WORKS CO. 
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Virginia Mill Works 
Jamestown Plank 
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Stores nationwide! For a FREE catalog or a store near you call 
886-316-4066 or go to lumberliquidators.com. Gift certificates available. 
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PHOTOGRAPH BY KARL JUENGEL 
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UPGRADE 




Mud Mule 

tility vehicles offer more hauling power and cargo space than 
their ATV cousins, and they can be just as much fun to mud 
around in. Take the new John Deere Gator XUV 825i 
($11,200 ). Its 16.4-cubic-foot rear cargo hold can haul up to 
1400 pounds of gas cans, tools, dirt or newborn cattle. Then, 
when the vehicle is unloaded, its 50-hp 812-cc three-cylinder 
engine can scoot at speeds up to 44 mph. During a recent test 
drive through the woods of South Carolina, we pushed the Gator 
to its limits on steep hills and hairpin switchbacks. We were 
especially impressed by independent front and rear suspensions 
that allowed the vehicle to absorb craters that looked like they'd 
have chipped the driver's teeth. 




4 

Step Right Up 

-> Trie Little Giant Select Step 
($200) features articulating 
extensions, telescoping slides 
and kickstand legs that rise 
5 to 8 feet in an A-frame on flat 
ground or stairs. Weighing 
24 pounds and carrying 300, 
the rig has an AirDeck that 
serves as a top-step grip, a 
platform for paint buckets or 
a magnetic trough for tools. 







-^ Shake your way to firm and fabulous shoulders, says the 
ad for the Shake Weight ($20). Each exhausting minute 
throttling the dumbbell's slippery handle generates 240 reps, 
according to the manufacturer's CEO, Johann Verheem. 
"You're constantly stabilizing the body to accommodate 
the vibrating mass in your hand," Verheem says. 

BOTTOM LINE Could it build muscle? Maybe, but we'd never 
find out. The slick handle, awkward balance and uncontrolled 
gyrations discouraged testers from trying it more than once. 
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The Super Toor 300 



WELL, HOT "GENES" EXACTLY. 
AFTER ALL, I'M HOT A BIOLOGICAL 
ORGANISM. BUT 1 AM THE THIRD GENERATION OF 
SUPER TOOL. AND MY PREDECESSORS PASSED OH ALL 
OF THEIR BEST TRAITS TO ME. PLUS A FEW HEW ONES, 
LIKE STRONGER PLIERS, REMOVABLE WIRE CUTTERS. 
AND HAHDLES THAT LET YOU ACCESS TOOLS WITH 
GLOVES OH. BUT MOST OF ALL, I INHERITED THEIR 
AMAZING TOUGHNESS AND CAN-DO ATTITUDE. BECAUSE 
GETTING THE JOB DONE IS JUST PART OF MY DNA. 
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Find us on 

Facebook 



Join us for conversation and gear giveaways at Facebook.com/LeathermanUSA 



THE FLAGSHIP HAS RETURNED 

Become Ruler of the World by establishing and leading a civilization from tin 
dawn of man into the space age: Wage war, conduct diplomacy, discover r 
technologies, go head-to-head with some of history's greatest leader: 
and build the most powerful empire the world has ever known. 



V 
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INVITING PRESENTATION 

Jump right tn and ploy at your own poce with on intuitive interface 
that eases new players into the game. Civ veterans wili appreciate 
the depth, detail and control that are highlights of the series. 






ALL NEW FEATURES 
A new hex-based gomeplay map opens up exciting todicol combat and 
expansion Strategies. City States become o new resource in your diplomatic 
battleground. An improved diplomacy system allows you to negotiate with 
fully interactive leaders. Custom music scores & orchestral recordings give 
Civ V the level of polish and quality you expect from the series. 



SOCIALLY RESPONSIBLE 

The packaging of this product is environmentally friendly: the case is a recyclable BioBox*, 
the paper is 30% post consumer waste and we've removed solvent inks in favor of soy and 
UV inks. We've replaced the 200-t- page manual with an improved ond interactive PDF 
that's also easier to use. We're also donating 5250,000 to education based charities: 
simply select your choice from the selected charities during the install process. f 



WIDE SYSTEM COMPATIBlLI TV 

Civilization V operates on many different systems, from 
high end DX1 1 desktops to many laptops. Enjoy unlimited 
installations on multiple PCs with your Steam account and 
lake your Civ V experience with you everywhere you go. 
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"My number one most anticipated game. 
I will probably play Civ V for years." 
- IGN, BEST STRATEGY GAME E3 2010 



"Games like this remind us why it 

is still good to be a PC gamer." 

- GAME INFORMER, BEST OF PC. 

BEST STRATEGY GAME 



"We won't be reachable for at least a week 

after this gome comes out. Sorry about that." 

- ENTERTAINMENT WEEKLY.COM 



"Simpler to ptoy but deeper to master. 

Civilization is back in a big way" 

"Just continues to blow us away." 

- GAMEPRO BEST OF E3 



i me - Game Critics Awards 
^STOFE32010 



s a day one purchase for sure." 
■ 1 UP BE5T STRATEGY GAME 
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SEPTEMBER 21, 2010 



WWW.CIVILIZATION5.COM 
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| WWW.FACEBOOK.COM/CIV 
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Drug Reference 

Mild Language 
Mild Violence 



MtlflM and Musk 
No: Ra:ed by the ESRS 




SIFTWUE 



THE WAY 



nUIDIA 



FIRAXIS 



GAMES 
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UPGRADE 




Space Saver 



Rule No. 1 ofgarage and tool-shed feng shui— keep as 
much stuff off the ground as you can. The Oxo Good G rips 
Heavy-Duty Walt-Mounted Organizer ($50) makes it 
easy to move some of the worst space hogs to the wall— its 
43-inch steel mounting rail is strong enough to carry 340 
pounds of gear. A set of three double hooks is designed to 
hold tools, strollers and hoses, while two CamLocks secure 
poles and long-handled tools such as rakes and shovels. 



Morphing 
Quarters 

-> Add a few friends, 
and a once-spacious 
tent can quickly 
become close 
quarters. When 
camping with a 
crowd, T he North 
Face Docking Station 
Tent ($430) can be 
augmented with 
two- and four-person 
appendages (sold 
separately) that add 
space for up to eight 
extra people. That 
brings the total 
capacity to 14. Roll-up 
walls make the rig 
ideal for spring, 
summer or fall 
getaways. 




Slaying Vampires 

-> Whether you call it standby power 
or vampire drain, the slow trickle of 
power that plugged-in but fully charged 
(or turned-off) gadgets pull can add 
up. Like an OCD Buffy, the Belkin 
Conserve Valet Smart U SB Charging 



Station ($40) fights both vampire 
drain and desktop clutter. When a 
device is fully charged or turned off, 
the Valet automatically cuts its power 
flow, and a clever system for wrapping 
away lengths of unused cords keeps 
work spaces tidy. 
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WE'VE GOT SPORTS 
DOWN TO A SCIENCE 



Mechanic 




ROBtRT LIPSHE 
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THE INCREDIBLE 
SCIENCE OF SPORTS 
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$17.95 (Can. $23.50) in paperback 
978-1-58816-794-1 



From the G-force of a tackle to the anatomy 
of a power serve, from the mechanics of 
Tiger's swing to the physics of Beckham's 
kick — everything you've ever wanted to know 
about your favorite sport is right here. 



Find out the science of: 



Baseball 
Basketball 

Boxing 
Cycling 



Diving 
Football 
Golf 
Hockey 



• Running 

• Skiing 

• Soccer 

• Tennis 



Available wherever books are sold or 
call 1-866-338-3778 to order. 
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NEW 

ETTING 
FORTABLE 
NEVER LOOKED PREMIUM 
SO GOOD. 



• SELECT - 




THE NEW 
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AVAILABLE AT 
KOHL'S" AND 

KOHLS.COM/LEE 
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UPGRADE 



ABUSIVE LAB TEST 



Work Gloves 



W 



orkshops are full of hand hazards, and work gloves are all that 
stand between your fingers and scalding heat or sharp points. 
We put three gauntlets— an old-fashioned leather pair, a new- 
fangled synthetic pair and a cheap no-name cloth set ($1.50 at 
our local hardware store)— through our gantlet, bysethporges 



BOTTOM LINE 



Abrasion Test 

We put the gloves on mannequin 
hands and lightly pressed the 
knuckles, and then the fingers, 
against a 6-amp belt sander 
running at 1 050 feet per minute 
for 5 seconds. 

mechanix WEAR: While the mesh 
knuckles were obliterated, the 
only damage to the synthetic 
fingers was some tiny holes. 

WELLS LAMONT: Although the 

leather had begun to develop 
sizable holes by the end of the 
5 seconds, the gloves stood up 
to quick brushes against the belt. 
tools : The belt sander shredded 
the cloth almost instantly, leaving 
us very thankful we were using a 
sacrificial mannequin hand. 
WINNER: Mechanix Wear for 
finger protection, Wells Lamont 
for knuckles 

Heat Test 

We warmed an iron skillet to 
325 F then timed how long we 
could bear to hold it. We repeated 
the test five times for each glove 
and averaged the results. 
hechanix wear: The padded 
palm and reinforced fingertips 
allowed us to grasp the skillet for 
an average of 6.8 seconds. 
wells LAMONT: A thick cowhide 
build allowed us to hold on for an 
average of 5.8 seconds— a close 
second-place finish. 
tools : Ouch! A thin layer of 
cloth was no match for hot iron. 
Average hold time: 3.4 seconds. 
WINNER: Mechanix Wear 

Puncture Test 

We draped the gloves palm-down 
over a nail and used a hooked 
harness to add weights in 
5-pound increments until the nail 
poked through. We then repeated 
the task with the fingers. 

MECHANIX WEAR: While the 

reinforced fingertips withstood 
45 pounds of pull, the rest of the 
glove gave way afterjust 25. 
wells lamont: The thick leather 
proved nearly puncture-proof— it 
took 45 pounds of pull for the 
nail to wedge its way through 
both the palm and fingers. 
TOOLS: The stitched cloth seams 
gave way afterjust 5 pounds of 
pressure. 
WINNER: Wells Lamont 



The Wells Lamont leather and the Mechanix Wear synthetic gloves offer comparable overall protection. If 
punctures are your chief concern, go with the Wells Lamont. If dexterity is paramount, the Mechanix Wear wins. 
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Before it could be built, it had to be felt. 

When creating the all-new Infmiti Q.X, we started with a list of sensations we wanted you and your 

passengers to feel. A sense of confidence made possible by the world's first Around View" Monitor* that 

provides a virtual, 360-degree view of your surroundings from above. A sense of empowerment, thanks to a 

Tri-Zone Entertainment system that allows each screen to operate independently:* And a sense of comfort, 

compliments of best-in-class second-row leg room! It's an experience that will take you where no other 

full-size luxury SUV can. This is Inspired performance. This is the way of Infiniti. 



I N F I N I T I 

Inspired Performance 




UPGRADE 




Flexible Fievel 



computer mouse is easier to use than a laptop 
trackpad, but the extra bulk typically makes it 
impractical for road warriors. When it's not being 
used, the curved Microsoft Arc Wireless Mouse 
($70) flattens out into a thin slate for compact 
storage in a bag. Bend the pointer back into shape 
and it turns on automatically. 



Mightier 

-3f Sure, we loved 
previous 
generations of 
Livescribe's Pulse 
Smartpen, but the 
device, which 
records audio and 
time-codes it to 
your written notes, 
had its problems. 
First, it needed 
proprietary 
earphones. And 
second, it rolled 
around just like 
any other pen, 
making it difficult 
to record audio. 
The new 
UvescribeEcho 
Smartpen ($170 
for 4 GB; $200 
for 8 GB) uses a 
standard audio 
jack, opening up 
a whole world of 
earphones and 
mics. Plus, it has a 
no-roll design and 
a more intuitive 
menu system and 
user interface. 




Close Cut 

•> These days, 
advances in manual 
razor technology are 
largely restricted to 
stuffing more blades 
onto a shaving head. If 
you want to see real 
innovation, we 
suggest looking over 
at electric-razor land. 
Take the Philips 
Norelco SensoTouch 
3D ($300)— a gadget 
that looks more like a 
sci-fi prop than a 
shaver. Three 
articulating heads tilt 
and swivel around 
facial contours, and a 
close look reveals that 
the heads are lined by 



a series of holes of 
varying shapes, 
designed to pull in 
hairs of every length 
growing in every 
direction. (Philips 
engineers revealed 
that these fine 
patterns were created 
using a liquid- 
electrolyte etching 
process— cool!) The 
shaver is waterproof, 
can handle gels and 
features a digital 
display that shows 
exactly how long you 



Premium Streaming -> When it comes to legal ways to stream TV shows 
online, Hulu has long been the gold standard. But the ad-supported service is hobbled by a 
lack of outlets (it takes some techy work-arounds to view Hulu on anything but a PC) and 
a limited library. Hulu Plus partially fixes these shortcomings— for a price: $10 per month 
(plain ol' Hulu is still free) buys you access to a larger library and the ability to view video 
on a breadth of devices. In fact, if you have an iPhone or iPad, access to the Hulu apps 
alone may be worth the subscription fee. Still, despite the fee, the ads are still there. 
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have left on a charge. 
For now, electric 
razors are not nearly 
as popular in the 
U.S.— where visions of 
masculinity involve 
square-jawed heroes 
who probably shave 
with a bowie knife— as 
they are in gadget- 
hungry countries like 
Japan. But we 
wouldn't be surprised 
if shavers like this 
cause more men to 
reconsider their 
morning routine. 
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ROCKAUTO.COM 



JMff v ALL'lHEPAHlSlYaLIH LAHW1L 

GO TO WWW.ROCKAUTO.COM ROCKAUTO, LLC (EST. 1 999) 




Get 70% off silver, mate, 

Incredible! Get 70% off stiver. Or more. • The Koala is Australia's Silver Dollar. 
It's one Troy ounce, 99.9% pure silver. Last year's Koalas already sell today for 
as much as $100 each. We teamed up with Australia to bring you the 
2010 Koalas at 70% off. • By ordering from us, you get our best direct-from-the- 
government price plus a full 30 day money-back guarantee.* Don't miss these 
savings! Call now. 

Buy more and you save even morel 

One 2010 Koala Silver Dollar for only $38.95 each + s/h 
Five for only $33.95 each + s/h Save $25 
Half Roll (1 0) for only $31 .95 each + s/h Save $70 
Bankers Roll (20) for only $29.95 each 4- s/h Save $180 

Toll-Free 24 hours a day 1 -888-373-0652 



Offer Code TKSl 46. Please mention this code- when you cait. 



3GovM.INT.COM 



hcoin^ w^m.ntv.ni: 



14101 Soutbicross Drive W^ DeptTKSi45 r Burinsville, Minnesota 55337 

www.GovMint.com 



Prices and availability subject to change without notice. Actual size of coin it 4fl.fi mm 

Note GovMlnuorn is i private distributor <tf iwridwide government coin issues ar*d fc not affiliated With the United States 
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. [_ _ /"> _ ^ The big news for the sixth- 
.rl e OuP generation VW Jetta is its 

larger back seat, which offers 
almost as much rear legroom (at 38.1 inches) as 
a BMW 7 Series. The car will get a hybrid powertrain 
in 2012 (prompting CEO Martin Winterkorn to gush 
recently about a "bridge to the electric era"), but for 
now, buyers must choose among three engines: 
a 115-hp 2.0-liter four ($16,000), a 170-hp 2.5-liter 
inline five ($19,000) or an efficient 2.0-liter diesel 
($24,000) that uses a six-speed dual-clutch gearbox 
(DSG) to achieve 42 mpg. We'd wait until spring for 
the GLI ($24,000), which pairs the DSG to a 200-hp 
2.0-liter turbo and swaps the torsion beam for an 
independent rear suspension, —g.e.anderson 
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The Not So Mini 

Expanding its lineup for folks 
who actually want to carry 
people and stuff, Mini will unveil 
the Countryman early next year. 
While a few inches shorter than 
the VW Golf, the Countryman 
comfortably seats four adults 
and offers 41.3 cubic feet of 
cargo room behind the rear 
seat. Like the Mini Coupe, the 
new vehicle is handsomely chic, 
inside and out— just not so 
cozy. While it's above average 
in terms of handling prowess, 
the big Mini feels less like a 
go-kart and closer to a 
four-passenger ATV. Optional 
AWD and short overhangs 
provide serious off-road 
potential. Cooper S models use 
the same punchy turbocharged 
inline four as the coupes, only 
now the engine makes 184 hp. 
Both manual and automatic 
transmissions will be offered. 
Expect to pay a premium for 
that Mini style— about 30 grand 
to start. — KEVIN A. WILSON 



T TINNY NO MORE 

Kia's Spoilage follows 
its fraternal twin, the 
Hyundai Tucson, with 
substantial revisions 
and clean styling. The 
V6 has been shelved in 
favor of a 2.4-liter 
four-cylinder with 
automatic and manual 
six-speed transmis- 
sions. There's more 
power now— 176 hp— 
200 fewer pounds and 
up to 31 mpg on the 
highway. The larger 



engine will hardly be 
missed. Compared with 
the Tucson's, the 
Spoilage's suspension 
has a slightly stiffer 
edge. During a test drive 
on Seattle's notoriously 
rough streets, we felt 
every change in surface 
texture, but the payoff 
was a nimble and 
maneuverable feel that 
belied the Spoilage's 
relatively tall profile. 
Optional features 
include an AWD system 



with a lockable center 
coupling, a cooled 
driver's seat and a huge 
panoramic sunroof. Kia 
will also debut the UVO 
infotainment system, 
integrating phones and 
MP3 players with 
voice-activated 
commands. Overall, the 
new Spoilage is more 
solid and roomier than 
the outgoing model- 
but it should retain a 
friendly $19,000 entry 
price. — BASEM WASEF 




t Outlander Light 



The Sport is an abbreviated version of Mitsubishi s competent Outlander. It s 
14.6 inches shorter and 400 pounds lighter (thanks in part to plastic front fenders). 
Consequently, it comes only with a 2.0-liter 148-hp four-cylinder, which provides 
adequate, but not eager, thrust. The most engaging model is the ES— with a five-speed 
manual gearbox— which runs about $19,000. The SE trim includes a shiftable CVT and 
optional, lockable AWD. On California's sinewy blacktop, the newest Mitsu proved 
worthy of its name but compliant enough for a long-term relationship. — ben Stewart 
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BUYONEGETONE 
TIGHTCHAIN 

Imaginea chain saw that tightens itself while you cut. That's in charge of oiling 
its own blade. That doesn't even need tools to put on a new chain. Stop 
imagining. Introducing the World's Only Self-Tightening, Hassle-Free Chain 
Saw. Additional features apply. Excludes headaches. Purchase necessary. 



CUT NOW! 1.S8B.305.3533 wontchainsaw.com 




'Tills coupon is an attempt at humor by our copywriter. It's not redeemable for a free chain. Sorry. 
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THE WORLD'S ONLYSELF-TIGHTENING CHAIN SAW 



Available at 
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Interbred Explorer 

Compared to crossovers, "traditional 
SUVs are becoming more of a niche 
product," George Pipas, Ford's senior 
sales analyst, says. That explains why 
Ford radically altered the formula for its 
all-new, fifth-generation Explorer, ditching 
archaic body-on-frame construction and 
myriad other mechanical components 
derived from pickup trucks. But while the 
unibody 2011 Explorer shares parts with 



the Taurus, the Rex and the Lincoln MKS 
and MKT, it rides on a unique version of 
Ford's versatile D-platform. "It had to 
meet all of our truck durability-testing 
requirements," one representative said. 
"When people look underneath, they'll 
find more things unique to Explorer than 
not." Under the hood, you'll see either a 
3.5-liter V6 or a 2.0-liter turbocharged 
Four. Promising good fuel economy, 
optional AWD and a seven-passenger 
body that melds sedan and SUV styling, 
the Explorer, which starts at $28,965, 
has officially crossed over. — REX ROY 




SHARPER EDGE 

The revised 2011 
Edge boasts 
refreshed body 
details, redesigned 
22-inch wheels and 
a $27,995 base 
price. The 
crossover's V6 
engine displaces 
either 3.5 or 3.7 
liters, with up to 
305 hp and 27 
highway mpg. 
Neat, but what's 
really cool is 
MyFord Touch, an 
optional interface 
on SEL models that 
connects the driver, 
the car and the 
Sync infotainment 
system. Nearly 
every function can 
be controlled using 
simplified voice 
commands or 
intuitive controls 
mounted on the 
steering wheel. 
Vibrant screens- 
two in the 
instrument binnacle 
and one on the 
center stack- 
display all the 
functions, and 
clean, capacitive- 
touch control 
buttons grace the 
center stack. It's 
probably the year's 
must-have option. 
— LARRY WEBSTER 
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The most highly recommended bed in America 
isn't a Sealyl Simmons, or Sertal.. 



TEMPUR 

ask me 

.how fast 
I fall asleep 



..about the 20 year 

warranty 



...about staying 
asleep 




Take the first step! Call for your FREE DVD & Information Kit 

1-888-359-8492 or visit TempurPedic.com 

to find a retail location near you! 



<L TEMPUR PEDIC 

The most highly bed in America: 






overall. That's 50 
percent better 
than the outgoing 
V6, and better 
than V6-powered 
competitors. The 
six-speed 
automatic 
transmission has 
a short first gear 
for snappy 
off-the-line punch 
and offers better 
efficiency than 
the five-speed it 
replaces. The car 
can be shifted 
manually via 
either a console- 
mounted shifter 
or wheel-placed 
paddles, and the 



motor pulls 
cleanly across the 
rev band. With a 
class-leading 
power-to-weight 
ratio, the Sonata 
Turbo should 
start at under 30 
grand and hit 60 
mph in under 7 
seconds. Still 
miss the V6? 

— JOHN STEWART 



TURBO CHARGES 

Eschewing the 
typical optional 
V6 for a 
turbocharged 
four-cylinder, 
Hyundai 

significantly ups 
the Sonata's 
performance and 
fuel economy. 
The Sonata 
Turbo's 2.0-liter 
DOHC engine is a 
version of the 
turbo motor first 
seen in the 
Genesis Coupe. 
Modified for 
front-wheel-drive 
duty, it delivers 
274 hp at 6000 
rpm (along with 
269 Ib-ft of 
torque between 
1800 and 4500 
rpm). That's 137 
hp per liter, a 
notable mile- 
stone even 
among turbo- 
charged engines. 
Hyundai predicts 
EPA fuel- 
efficiency ratings 
of 22 city, 34 
highway and 26 
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STIFF Competition 

After years of stubbornly offering its high-performance 
model in just one body style, Subaru finally makes the 2011 
Impreza WRX STI available as either a spoiler-sporting 
sedan ($33,995) or a five-door wagon ($35,995). That may 
be the only thing more flexible about the STI, which has 
enough chassis changes to warrant appending its pink 
letter badges with "FR" Stiffer sway bars, harder springs 
and a lower ride height are just the start. For added rigidity, 
Subaru even switched to steel-ball-type bushings- 
surrounded by rubber to minimize noise and vibration— 
where the front control arms meet the body. As a result, the 
STI is more composed than its predecessor, making it a 
solid competitor to Mitsubishi's Evolution. —JAMES tate 



2011 
.Subaru 
WRX STI 





Middle Child 

Sportbikes often outperform 
six-figure supercars, so it's 
tempting to dismiss a 
middleweight like the Ducati 
Monster 796 ($9995) as a bike 
for beginners. But doing so 
could be dangerous, consider- 
ing the 796's acceleration and 
handling. Bookended by the 
entry-level Monster 696 and 
big-bore Monster 1100, the 
mid rung 796 features a 
fuel-injected 803-cc engine 
that produces 87 hp and 
58 Ib-ft of torque— which are 
relatively tame numbers 
compared to those of all-out, 
liquid-cooled superbikes. But 
the Monster 796 weighs only 
373 pounds when equipped 
with its optional ($1000) ABS, 
resulting in a power-to-weight 
ratio that demands respect 
even from the experts. 

— BASEM WASEF 
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Some Assembly Required 



Do-it-yourselfers are building their own automobiles with the 
help of component-car kit-makers, and even mainstream 
manufacturers are seeing the value of cheap labor, by ezra dyer 



This is a good time to be a gearhead 
with a DIY bent. The words "kit car" once 
evoked VW-powered Mercedes SSK 
knockoffs and disillusioned shade-tree 
mechanics with half-built projects in 
their garages. These days, a car cus- 
tomer inclined to pick up a wrench has 
more and better options than that sad 
figure from 20 years ago, the one coated 
in fiberglass dust and becoming familiar 
with a Mustang ll's front suspension. 

"Technology cuts both ways," says 
Dave Smith, president of component- 
car kit manufacturer Factory Five Rac- 
ing. "On one hand, it results in produc- 
tion cars that aren't serviceable— I open 
the hood of a new car and don't even 
know what I'm looking at. But it also 
allows us to design build-it-yourself cars 
that are much more accessible than 
they used to be— and thus more fun." 

In the past year and a half, Factory 
Five has sold 250 kits of its latest car, 
the '33 Hot Rod, which evokes a 1933 
Ford but is equipped with modem under- 
pinnings. "It's the most successful model 
we've launched," Smith says. 

Meanwhile, Local Motors (founded in 
2007) is putting customers to work at 
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its Phoenix microfactory assembling its 
first vehicle, the Rally Fighter. For Local 
Motors, involving customers is both a 
requirement— since the Fighter doesn't 
meet all federal crash requirements, it 
can't legally be sold as a completed 
car— and a way of self-selecting enthusi- 
astic buyers who'll feel an affinity for the 
company and their own cars. 

But you can't just show up for 5 min- 
utes and claim that you were involved in 
the build. Local Motors demands two 
weekends of wrenching. "You only need 
a basic level of mechanical aptitude," 
says John Rogers, president of Local 
Motors. "Customers won't be doing the 
skilled work, like welding or applying the 
wrap. But the things you're doing will 
help you understand the car. At the end, 
if someone asks, 'What's that?' you can 
honestly say, 'I built it.'" 

Factory Five's kit cars demand a 
higher level of involvement, but Smith 
says advances in manufacturing allow 
a wide range of people to 
tackle a major project. 
Today, you may be 
buying a kit, but it's 
been CAD-engineered 



ECHANICS.COM 



and CNC-machined to bolt together 
without generating a lot of profanity. 
"We've got equipment that was unheard 
of 20 years ago," Smith says. "The tech- 
nology has enabled more people to build 
their own car. Now it's an assembly job 
rather than a fabrication job." 

Even GM is capitalizing on the emerg- 
ing do-it-yourself market with the new 
Corvette Engine Build Experience, where 
buyers of the Z06 and ZR1 go to the 
factory and help construct the engine 
that will power their own car. Most Cor- 
vette customers probably wouldn't see 
the attraction of paying an extra 
$5800— the cost of the program— to go 
to work in a factory. On the face of it, 
that idea kind of seems like paying your 
pool guy to let you scrub your own algae. 
But a certain segment of the car-buying 
population is going to get it. 

"The connection back to steel, 
to turning a wrench, is something that 
people want," Smith says. "People are 
looking for a project, something they 
can do." pm 
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Dear Subaru, 





"My niece needed a reliable car so I gave her my '94 Subaru Legacy. Then one day, 
lor the first time ever, it wouldn't start. Our mechanic simply asked us to try our spare 
key. It started right up! After 200,000 miles, the key had worn out before the car!" 
- Ginger 0, Mood, VA. Love. It's what makes a Subaru, a Subaru. 



SUBARU 



Tell your story at subaru.com/dearsubaru 



EXTREME SCIENCE 



EXPLORING THE VOID 





N A STARK MORNING LAST APRIL AT LATITUDE 

88 degrees north, John Huston and Tyler Fish 
were crossing the Arctic ice cap in a bid to 
become the first confirmed Americans to ski 
unsupported to the North Pole. The two men, 
both in their mid-30s, from Chicago and Ely, 
Minn., respectively, wore backpacks and har- 
nesses attached to sleds laden with hundreds of 
pounds of gear. At 10 am, the ice opened beneath 
Huston's skis, and he plunged from light into 
the darkness of the near-freezing water below. 

Huston and Fish may as well have been on 
the moon. Rescue was thousands of miles away, 
days distant. The Arctic environment — minus 
10 F, snow swirling across a white void — was 
inhospitably numbing. Even unearthly. 

In fact, desolate polar regions have long been 
seen as analogous to outer space. From Siberia, 
where Soviet cosmonauts braved teeth-cracking 
cold, to the Canadian Arctic, where NASA still 
funds field research for Mars exploration, the 
remote reaches of Earth offer a parallel to what it 
might be like to endure the alien environment of 
a moon or planet far away. 

"Imagine two or more people leaving the 
safety of a space habitat and going onto the 



POLAR TREKS CAN 
TEACH NASA WHAT 
TO LOOK FOR IN 
MARS ASTRONAUTS. 



Mars surface," says Gloria 
Leon, who studies the 
polar-space analogy at the 
University of Minnesota. 
"That environment will be 
similar in many ways to 
what polar explorers face 
on Earth." 

The comparison is not 
just physical; polar set- 
tings affect humans on a 
psychological level. After 
months alone on the ice, 
individuals often experi- 
ence changes in their 
behavior, attitudes and val- 
ues, says Leon, who co-founded the 
university's Laboratory for Health and 
Human Performance in Extreme 
Environments in 1996. Since 1986 she 
has been studying expeditions, 
including Huston and Fish's, to learn 
which qualities are held by explorers 
who perform well in isolation. 

"It takes a certain type of person to 
be able to stay effective on a polar expe- 
dition," Leon says. Using this informa- 
tion, she hopes to one day help NASA 
form a more compatible, psychologi- 
cally sound space crew for missions to 
the moon, Mars and beyond. 

Last April, when Huston plunged 
through the ice, Fish had to act in 
seconds before hypothermia inca- 
pacitated his partner. He knelt — "I 
remember my knees getting wet and 
the ice tearing underneath me," he 
says — and hauled the gasping man 
onto the ice. Huston stripped down 
and dried off in a tent, and 2 hours 
later, the pair stepped back into their 
skis and continued north. 
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EXTREME SCIENCE/// 
EXPLORING THE VOID 



ISOLATION RISKS ► 

On the ground floor of a University of 
Minnesota medical building, Leon 
and the extreme-environment lab's 
director, Victor Koscheyev — a physi- 
ologist who formerly worked on proj- 
ects with the Soviet space program — 
lead studies on topics ranging from 
hypothermia and expedition-induced 
stress to heat tolerance. 

But as a psychologist, Leon focuses 
on the cognitive and behavioral chal- 
lenges that polar explorers uniquely 
experience. Her research — applied 
over the years to a who's who of polar 
explorers, including Will Steger, Ann 
Bancroft and Richard Weber — is 
based on surveys from tent-bound 
adventurers and structured psycho- 
logical interviews before and after the 
expeditions. 

Each week on Huston and Fish's 
journey, which was officially called 
the Victorinox North Pole '09 Expedi- 
tion, the two men answered questions 
about such topics as stress levels, 
mood, comfort, camaraderie, sleep, 
appetite and perceived physical exer- 
tion. Leon also monitored their prog- 
ress online at the expedition's blog. 

Her research indicates that drudg- 
ery — not physical peril — can weigh 
most heavily on polar explorers. Plod- 
ding for days across a stark white land- 
scape is a lesson in dealing with 
monotony. "You enter into a different 
realm of existence on the ice," says 
Huston, who trekked across Antarctica 
and Greenland on previous trips. "You 
get claustrophobic because you know 
you can't leave." 

The effects of isolation on perfor- 
mance are of great interest to NASA, 
which estimates that astronauts face a 
flight to Mars lasting up to six months, 
followed by an 18-month stay on the 
Red Planet. In the agency's Bioastro- 
nautics Roadmap, a 168-page docu- 
ment on risk-reduction strategies for 
space exploration, isolation is ranked 
alongside extraneous radiation, mus- 
cle damage and bone loss. 

For space and polar explorers, the 




John Huston and 
Tyler Fish camped 
on the Arctic ice , di _ 

cap during their r 

480-mile trek. tion can be just 

as challenging. 
"They are indi- 
viduals, they are 
isolated, com- 
munication will have a time delay," 
says Robert Trevino, an aerospace 
technologist specializing in extra- 
vehicular-activity systems at Johnson 
Space Center. "On the psychological 
side, there are a lot of similarities." 

IN THE ZONE ► 

Leon's research points to the unique 
formula required to thrive in an 
extreme environment. Many success- 
ful polar explorers, for example, reveal 
a strong "absorption characteristic," 
which is the ability, Leon says, to 
become so engaged in what you are 
doing that you do not get over- 
whelmed by the greater task at hand. 
In 2001, explorers Liv Arnesen 
and Ann Bancroft skied and kite- 
sailed across Antarctica on a 1717- 
mile journey. Leon notes that, for 
Bancroft, becoming absorbed in the 
scenery was an important mental 
diversion during the 94-day trip. 
"Ann talked about slogging along but 
being drawn by the way the light 
would hit the ice or the view of multi- 
color glaciers," Leon says. "It showed 
how a person knows the reality of 
where she is but can become so 
engrossed with thoughts and sensory 
perception that they take over." 



NASA's Bioastronautics Roadmap 
also cites psychological issues like 
interpersonal distrust, misunder- 
standing, poor communication and 
lack of group cohesiveness as factors 
that pose grave risks to future mis- 
sions. But Leon has observed that tak- 
ing care of each other — physically and 
emotionally — can improve not only 
individual but also group welfare. 

During an all-female expedition in 
the early 1990s, for example, she 
interviewed skiers who divvied haul 
loads to take strain off a member who 
was slowed by a stressed leg. Coopera- 
tion on minor hurdles, Leon says, 
helps teams reach larger goals. 

Key leadership qualities have also 
come to light through explorers' dia- 
ries: namely, a leader who takes a 
highly structured approach at the 
beginning, but who, over the course 
of an expedition, levels his or her 
authority to allow for a more demo- 
cratic approach. Ernest Shackleton, 
Leon notes, used this technique. 

Huston and Fish demonstrated 
one final trait she has observed: the 
ability to "accept a setback, plan 
ahead based on the experience and 
continue on." After more than 480 
miles, the men stood on the North 
Pole on April 25, 2009. They ate a 
meal of leftovers and drank scotch to 
celebrate their achievement. A few 
hours later, they boarded a Russian 
helicopter that hurtled south, carry- 
ing them back to Earth. pm 
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U.S. GOVT GOLD 



U.S. Gold Coins Authorized for immediate Release 



The United Slates Rare Coin and Bullion Reserve 
Vault Facility today announces the final release of 
U.S. Gov't Issued Gold Coins previously held in 
The West Point Uepository/U.S. Mint. For a lim- 
ited time, U.S. citizens will have the opportunity 
to purchase these $5 Gov't Issued Gold Coins 
for the incredible "at-cost" price of only $139.26 
per coin. An amazing price because these U.S. 
Gov't Issued Gold Coins are completely free of 
dealer markup. That's correct, our cost. This may 
be your final opportunity to buy U.S. Gov't Is- 
sued Gold Coins "at-cost." The Gold market, 
which recently skyrocketed past $l,200/oz., is 
predicted by experts to have the explosive upside 
potential of reaching up to S5,(X)0/oz. in the fu- 
ture. Please he advised: our US. Gov't Gold 
inventory priced at $139.26 per coin could 
sell out. Call immediately to avoid disappoint- 
ment! The United States Rare Coin and Bullion 
Reserve will release these U.S. Gov't Issued Gold 
Coins "at-cost" on a first-come, first-serve basis. 
Orders that are not immediately received or re- 
served with the order center could be subject to 
cancellation and your checks returned uncashed. 
Good Luck. We hope that everyone will have a 
chance to purchase this special U.S. Gov't issued 
Gold "at-cost." Order immediately before our 
vault sells out completely! Special arrangements 
can be made for Gold purchases over $50,000. 





Authorized by Congress: Public Law 99-185 



By Executive Order of Congress Public Law 
99-185, Americans can now buy new Govern- 
ment Issued Gold. Congressionally authorized 
United States Gold Coins provide American 
citizens with a way to add physical Gold to their 
portfolios. Gold American Eagles are made 
from solid Gold mined here in America, minted 
at the U.S. Mint at West Point, and produced 
with a U.S. Dollar denomination... making them 
Legal Tender United States Gold Coins. They 
are highly liquid, easily transportable, and, un- 
like ptaper assets. American Gold Eagles have a 
tangible value you can feel each time you hold 



your own Gold. Though no one, including the 
United States Rare Coin and Bullion Reserve, 
can guarantee a Gold Coin's future value will 
go up or down, numerous experts are predict- 
ing Gold to reach $5,000/oz. Now is the time 
to consider converting part of your paper assets 
into Gold, The United States Rare Coin and 
Bullion Reserve has a limited supply and urges 
vou to make your vault reservations immediate- 
ly. Call a Sr. Gold Specialist at 1-800-282-1931 
to start your Gold collection and begin protect- 
ing your wealth today. If you've been waiting 
to move your money into Gold, the time is now. 
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There's a place for 
unburned fuel. 

It's called a sas tank 
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Light 'Em Up. Bosch Spark Plugs with surface air gap technology deliver the 
most powerful spark you can buy. They're engineered to ignite fuel instead 
of letting it smother performance and blow out yourtailpipe. That's no place 
for unburned fuel. Discover the true power of Bosch. Install a new set today. 
Learn more at Lightemup.com 
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YOUR UFE 

Protecting your home and family from catastrophes is a task 
best done before the storm clouds gather. Here's how a 
targeted approach to disaster preparation can reduce your risk. 



BY JOHN GALVIN ILLUSTRATIONS BY MERCE IGLESIAS 



FOR THE PAST FEW YEARS, research- 
ers at the Wharton Risk Management 
and Decision Processes Center at the 
University of Pennsylvania have been 
running a computer simulation to study 
how people choose to prepare for poten- 
tial natural disasters. The simulation, 
called Quake, is a multiplayer game. All 
participants start out with a hypothetical 
$20,000 in cash and a house, and as the 
game progresses, they must make deci- 
sions about how to use their money. A 
player can leave that money in the bank, 



earning a Madoff-like guaranteed annual 
return of 10 percent, or pay for structural 
improvements to help the house with- 
stand an earthquake. The winner is the 
player with the highest net worth — cash 
plus the value of the house — at the end 
of the game, usually 10 virtual years. 

Nearly everyone chooses to keep the 
money in the bank. The strange thing 
about this result is that the researchers, 
Howard Kunreuther and Robert Meyer, 
warn the players that quakes are highly 
likely — the game, after all, is called 




the threat: Millions of acres of 

the U.S. burn every year 
where: Sunbelt states and Alaska 
when: June to September 



Don't confuse a 
house fire with a 
wildland fire that's 
about to overrun 
your house. If you 
didn't evacuate 
earlier— and you 



probably should 
have— your house is 
where you make 
your final stand. 
Shutting your 
windows against 
flying embers is an 



obvious step, but 
just as important is 
to open the fireplace 
damper to ventilate 
deadly gas and 
smoke that will 
precede the fire. 



Make sure to shut 
off gas or propane 
lines, but stop there. 
"Don't shut off the 
water— we can use 
that— and don't shut 
off the electricity," 
says Fred Stowers, a 
24-year veteran of 
the Los Angeles 
County Fire 
Department, who 
helped combat last 
year's 160,000-acre 
Station Fire. "Turn 
lights on so we can 
see inside and tell 
the difference 
between things like 
drifting smoke and 
roaring flames." 




BLIZZARD: 

the threat; Winter storms can paralyze 
whole regions of the country 
where: Everywhere but the southern U.S, 
WH EN: December to April 

Severe winter storms can snow 
people in for days at a time, while 
heavy ice and snow routinely bring 
down tree limbs and power lines. 
Homeowners in cold-weather states 
are used to breaking out the shovels 
(and even the roof rakes) for the 
hard task of snow removal. But a 
clear driveway isn't an excuse for a 
drive— 70 percent of winter storm 
fatalities occur in automobiles— so 
sit tight at home and stay warm. If 
the power's out, a generator will 
help keep the basic utilities running. 
But if you lack backup power and 
think you may be in it for the long 
haul, set up a "camp" inside your 
house with a tent, sleeping bags 
and your family all shut in a single 
room to consolidate heat. 
Long-lasting cold can burst water 
pipes, so prepare the house by 
turning off the water supply at 
the source; then open the lowest 
faucet and drain your pipes. But be 
sure to save some water for 
drinking, cooking and cleaning- 
eating snow is a dangerous way 
to hydrate, and can lead to a 
case of hypothermia. 



Clear all flammable 
vegetation within 
15-foot perimeter. 



FIREWISE LANDSCAPING 
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FLOODING: 

the threat: Floods cause an average $5 billion In 
losses and 100 fatalities yearly— about 3806 towns 
are on floodplains where: Mainly coastal states 
andttie Mississippi Valley when: Spring and fall 



ump pumps are the 
best defense against 
minor flooding and 
chronically wet 
basements, but if a 
river is rising nearby 
or a coastal storm 
surge is imminent, 
the best advice is to 
move your valuables 
to a high floor, then 
evacuate. And if 
there are flash-flood 
warnings, be quick 
about it. These 
floods move fast 
and tend to carry 
mud, trees and other 
dangerous debris 
with them. If you're 
in a flood zone- 
check your address 
with the FEMA Map 
Service Center (msc 
.fema.gov) to find 
out— plan an escape 




route ahead of time. 
And never drive 
through moving 
water; it can be a 
deathtrap. Almost 
50 percent of flood 
fatalities are 
car-related. Don't be 
lulled into a false 
sense of security by 




the term "100-year 
flood," either. That 
doesn't indicate 
that a flood will 
occur only once a 
century. What it 
really means is that 
every single year 
there's a one-in-100 
chance of that level 



of flooding. If you 
live in a flood zone, 
the U.S. Geological 
Survey estimates 
that you've got a 
one-in-two chance 
of experiencing a 
flood in your 
lifetime. 
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HOUSE FIRE: 

the threat: 406,000 fires each year kill almost 3000 and 
injure more than 14,000 WHERE: Anywhere WHEN: Most 
common in winter months 




Every room 

should have 

two escape 

routes. In 

upper-story 

bedrooms, a 

fire ladder, 

such as this 

one from First 

Alert ($70), 

can be a 

lifesaver. 



More Americans die 
in house fires every 
year than in all 
natural disasters 
combined. When in 
doubt, escape the 
building, but if you 
judge that you can 
safely mount a 
fire-extinguisher 
battle, there are 
two rules you need 
to know. Rule one: 
Stay 6 feet from the 
flames so you don't 
torch the rest of 
your house by 
air-blasting a 
nascent fire across 
the room. Rule two: 
People often forget 
rule one and make 
things worse, so 
keep your escape 
route to your back 
when you pull the 
trigger. More than 
50 percent of fatal 
house fires occur 
between 11 pm and 
7 am (peak hours 
for all fires are 5 pm 
to 8 pm), so 
practice two ways 
out of every room 
at night. And make 
sure at least one 



of them does not 
rely on a stairwell, 
which can easily 
become a deadly 
vortex of gas, 
smoke, heat and 
flame. "Homes are 
the only occupancy 
in the country 
allowed by code to 
have an open 
staircase,' says 
house-fire expert 
John Norman, a 
retired chief for the 
Fire Department of 
New York. "We call 
them chimneys. 
They serve as 
channels for fire as 
it moves upwards." 
Finally, it may sound 
basic, but picking an 
outside rendezvous 
point is critical, so 
you can discover 
quickly who's made 
it out of the house 
and who hasn't. 




Quake. But players cling doggedly to that 
promised 10 percent rate of return. On 
occasion, the lab team has even told one 
of the players that the only way to win 
was to put the money into the house. 
Even then, he would typically delay for a 
couple of years, hoping to cash in before 
doing the home improvements. Then, 
predictably, an earthquake would come 
and wipe everyone out. 



BEFORE TROUBLE STRIKES 

The Quake study falls into the field of 
behavioral economics, in which over 
the past 30 years it has been determined 
that people often fail to make rational 
economic decisions. In general, it 
seems, people are too eager to lock in 
financial gains and too willing to gam- 
ble that losses will never materialize. If 
this is unfortunate when it comes to 
retirement savings, it is positively dan- 
gerous in a world riven by natural and 
man-made disasters. "People might be 
aware that there are going to be hurri- 
canes or tornadoes or earthquakes," 
Meyer says, "but they think the actual 
damage is something that happens to 
other people." 

After Hurricane Katrina in 2005, a 
devastating midwest tornado season in 
2008 and deadly flooding in Tennessee, 
Mississippi and Kentucky this past May, 
public awareness of disasters is surely 
at a high point. A 2009 Red Cross study 
found that more than half of all Ameri- 
cans had personally experienced an 
emergency in which they'd either lost 
power for three days, had to evacuate or 
had to provide serious first aid to oth- 
ers. Yet the same survey found that only 
12 percent of Americans had taken ade- 
quate disaster-preparedness steps. 

However, as the 12 percent who do 
plan ahead can attest, most disaster 
prep is pretty straightforward stuff. Jeff 
Swiney, a towboat pilot from Lafayette, 
La., has seen three major hurricanes hit 
his home in the past 10 years. His strat- 
egy for weathering storms is easy to exe- 
cute because everything has been fully 
planned out in advance. "Nothing's 
basic when a hurricane is blowing down 
your house," he says. "By then it's too 
late, and that's when you see people 
fighting for the last bag of Doritos at the 
grocery store." 

Once a person decides to take disas- 
ter preparation seriously, the first step is 
to assess the spectrum of threats. How 
would each type of disaster affect every- 
thing, from the structure of your home 
to the contents of your fridge? 

From there, planning breaks down 
into two broad areas: general measures 
that apply to any situation, and targeted 



Tornadoes 
can produce 
winds of 
250 mph or 
higher. This 
past April, a 
deadly Missis- 
sippi tornado 
traveled more 
than 140 
miles. 



tasks to protect against specific 
threats such as wildfires or hurricanes. 

On the general side of the ledger, sur- 
vival experts suggest that families plot 
escape routes and make sure that they 
know how to contact one another in a 
crisis. It makes sense to list all of the crit- 
ical systems that support your daily life 
and home (hot-water heater, boiler, 
water pump, phone, electricity, Internet) 
and learn how they work. Then you can 
create a backup plan in case they fail. 

Once an immediate threat has 
passed, the survivors of any natural 
disaster need to focus on securing 
warmth, water and food — and it doesn't 
have to be difficult. 

THE NEXT DAY 

Heat and electricity sound like two dif- 
ferent challenges, but both needs can be 
satisfied by a generator and fuel. During 
almost any natural disaster, the power 
may go out and stay out for a while. In 
such a situation, generators can seem 
like miracles. In warm climates, a 
backup generator keeps food cool and 
your lights and a/c running. In cold 
weather, generators can power either 
electric space heaters or fuel pumps to 
keep oil burners running. But you can't 
just buy any generator, stick it in the 
garage and expect to reap the benefits 
when the lights go dark. 

Selecting and using this machine is 



tt 



TORNADO: 

the threat: Approximately 1000 
tornadoes hit the U,S, each year 

WHEfiE: Mostcommon in Plains 
states when: Spring and summer, 
usually in early evening 



ANATOMY OF A SAFE ROOM 



Walls are 

constructed of two 

layers of plywood 

and one layer of 

14-gauge steel. 



Structure takes 

advantage of foundation 

walls but does not 

attach to house. 



Ventilation ducts 

allow pressure to 

equalize. 




Steel doors close 

securely with triple 

deadbolts. 



Tornado fundamen- 
tals are easy: Get to 
the lowest floor in 
the house and put as 
many walls as 
possible between 
you and the twister. 
In tornado country, 
residents often 
install underground 
or basement storm 
shelters. For 
homeowners who 
lack basements, 
researchers at Texas 
Tech University have 
developed plans for 
DIY aboveground 
safe rooms created 
by pouring concrete 
into foam forms. 
Plans for DIY retrofit 
shelters, such as the 
basement build-in 
pictured here, can be 
found at fema.gov/ 
plan/prevent/ 
saferoom/fema320 
.shtm. If a tornado 
catches you out in 
the open, conven- 
tional wisdom is to 
hide in a ditch, but 
Larry J. Tanner, one 
of the researchers at 
Texas Tech, who has 
investigated every 
major U.S. tornado 
in the past 12 years, 
disagrees. "You'll 
never see me in 
one," he says. "I've 
seen all sorts of 
things in ditches 
after a tornado— 
2 x 4s, propane 
tanks, rolled cars." 
Look for a covered 
culvert instead. "If 
you're in a city, stay 
away from grocery 
stores, gymnasiums 
or anything with a 
long roof span. Take 
shelter in large, 
sturdy buildings: 
Banks and hospitals 
are usually good." 



P0PULARMECHANICS.COM | OCTOBER 2010 65 






EARTHQUAKE: 



th e th reat: The most destructive recent U.S. queke (Northridge, Calif., 1994) caused $40 
billion w damage and killed SI WHERE: California and the Midwest WHEN; At hast one peat 
quake (magnitude 8.0 and up) hits somewhere in the world each year 




oday there is no 
credible way to 
predict earthquakes, 
so when a big one 
hits a U.S. popula- 
tion center— and 
experts agree that 
there will be a big 
one— it will come 
without warning and 
it will be devastating. 
Most modern houses 
are bolted to their 
foundations, but 
older houses maybe 
held in place simply 



by their own weight. 
To earthquake-proof 
an older home, 
spend a few hundred 
dollars on half-inch 
anchor bolts and 
earthquake brackets 
to attach your home 
to its foundation and 
keep it from shaking 
or sliding free. Also 
remember to secure 
major appliances 
and freestanding 
bookshelves to the 
walls and install 



flexible gas and 
water lines to 
prevent ruptures or 
leaks. Those busted 
lines can make the 
fiery aftermath of an 
earthquake just as 
deadly as the quake 
itself. If you smell 
gas, get out of your 
house immediately 
and keep an eye 
out for downed 
power lines. Finally, 
the most useful 
technology to have 



around after an 
earthquake could be 
an old-fashioned 
battery-powered 
radio. 'The power 
grid will be down, 
and the cell grid 
will be over- 
whelmed," says 
Mary Lou Zoback, 
a geophysicist 
with Risk Manage- 
ment Solutions. 
"It's going to be 
your lifeline for 
information." 




BLACKOUT: 

the THREAT: Recent large-scale power 
outages have lasted up tc three weeks 
where: Anywhere when: Outages spike 
in summer, when ale demand is high 



Power outages are a 
routine side effect of 
other disasters, but 
sometimes a 
blackout can be a 
disaster in itself. The 
largest recent 
example in the 
United States was, 
of course, the 



Northeast blackout 
of 2003, which left 
50 million people 
without power and 
caused 11 deaths. 
All told, it caused 
$6 billion in damage. 
That blackout was 
widespread, but it 
was hardly an 



isolated incident. On 
average, a dozen 
large-scale 
blackouts affecting 
at least 50,000 
people each occur 
every year. Like 
many disasters, 
blackouts introduce 
issues of food 
spoilage, water 
contamination and 
exposure to heat 
and cold that only 
get more severe as 
the outage lingers. 
The best defense is 
a generator, but it's 
also important to 
keep a flashlight and 
radio where you can 



easily find them. In 
widespread 
blackouts, 
communication 
networks tend to 
suffer along with the 
grid. Landline and 
cell networks can 
get overwhelmed, 
but short texts will 
get through. A 
useful and free 
service called I'm Ok 
lets you create an 
emergency contact 
list so you can send 
mass e-mails with 
a single text 
message. Get an 
account at imokapp 
.appspot.com. 



an exercise in load management. 
Before you shop, figure out which 
household appliances you want to keep 
running, the electrical load (in watts) 
that each one draws and how many 
hours per day they need to operate. 
Many retailers feature generator calcu- 
lators to help you pick the right model. 
Once you get the generator home, 
be sure to operate it safely. To avoid 
carbon-monoxide poisoning, never run 
a generator in an enclosed space — set 
it up outside and away from open win- 
dows and a/c vents. Large generators 



work best when wired directly into your 
home's circuitry. Consider hiring an 
electrician to install a transfer switch so 
you don't have to plug individual appli- 
ances in separately. 

After shelter, water is the most press- 
ing need in times of disaster. Most of us 
can't survive more than three days with- 
out it, and natural disasters often knock 
water-treatment plants off-line. During 
floods, contaminated water can also 
back-flow into household water pipes. 
That means that an army of microbes is 
just waiting to infect your gut at exactly 
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HURRICANE: 

th E THREAT: Each year there die 6 to 8 hurricanes, causing 
an average $5 billion in damage per season where: Eastern 
and southern coastal states WHEN: Summer and fail; 
September is the crudest month 



QUICK AND EASY REUSABLE STORM SHUTTERS 



Measure 
the inside 
frame of your 
windows 
(make sure 
windows are 
inset at least 
2 inches). 
Then drill one 
hole on each 
side of the sill. 
Use more 
holes for 
larger 
windows. 





he most important 
thing to have in 
place for hurricane 
season is a plan to 
get out of town. 
Towboat captain and 
22-year Coast Guard 
veteran Jeff Swiney 
has had multiple 
hurricanes hit his 
Lafayette, La., home, 
and he knows a thing 
or two about 
disaster evacuation. 
"You've got to have 
predetermined 
trigger points and 
then act on them," 
he says. "Too many 



people wait until it's 
too late, when the 
storm is overwhelm- 
ing, and that's when 
they get hurt." 
Second only to the 
safety of your family 
should be the 
structural integrity of 
your home. The best 
time to build in 
hurricane protection 
is during new 
construction, when 
roof st raps and 
permanent storm 
shutters can be 
added with little 
additional effort. But 



existing roofs can be 
retrofitted with 
gable end braces and 
temporary storm 
shutters can be cut 
to fit in a couple of 
hours. Don't forget 
to bolster your 
garage as well, 
Swiney says— he 
braces the entrance 
with diagonally 
placed 2 x 4s. 
'Garage doors are 
weak, he says. "And 
if a hurricane-force 
wind gets inside, 
it will take your 
whole roof off." 



the time when local hospitals are likely 
to be overwhelmed. Treating water is 
easy: Strain it, then boil for 1 minute or 
treat with chlorine bleach (1 tablespoon 
for 10 gallons) and you'll kill off most 
pathogens. But it's better to think ahead 
by keeping a three-day supply of bottled 
water (1 gallon per person per day) on 
hand. Cody Lundin, survival instructor 
and author of When All Hell Breaks Loose, 
takes it a step further. If disaster looms, 
he suggests filling everything in the 
house — from bathtubs to 1-gallon zip- 
lock bags — with tap water before con- 
tamination begins. 

Food is the least essential of the sur- 
vival essentials. People have been known 
to survive three long weeks without food. 
But who wants to go through that kind 
of suffering? As with water, it's relatively 
easy to build up a supply of food just by 
buying some extra dried beans, Camp- 
bell's soup and dried fettuccine every 
time you shop. Soon you'll be stocked up 
with little pain to the billfold. 

If you've lost power, open your fridge 
only when you absolutely need to and 
your food will stay pretty cold — espe- 
cially if you can power it for a couple of 
hours every day with a generator. If you 
have time before the bad weather hits, 
organize your fridge, putting the most 
perishable food toward the front, and 
save the stuff in the freezer for last. 

Securing your heat, water and food 
may be the starting point of disaster 
prep — but turning your home into a real 
bulwark against disaster takes more 
effort. Study FEMA maps to determine 
the disaster profile of your area and 
learn as much as you can about how 
floods, hurricanes, wildfires and other 
dangerous events can affect your house 
and neighborhood. Then invest your 
time, energy and money accordingly. 
You might build structural reinforce- 
ments in case of an earthquake or prac- 
tice smart landscaping to defend against 
wildfire — such measures are detailed 
elsewhere on these pages. And remem- 
ber the lesson of Quake and similar 
studies: When it comes to natural disas- 
ters, the biggest risk is assuming that 
they can never happen to you. pm 




THE ALL-NEW RAM HEAVY DUTY POWER WAGON.* 
"MOTOR TREND'S 2010 TRUCK OF THE YEAR' 
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Its firefighting days long over, a 1959 Ford rolls past peaceful Minnesota 
fields. The author and his brother spent five months restoring the vintage truck. 



■o o- 

s ■< 

D- TO 

•< m 
So 

> CO 
="=0 
CO I 



71 



->TWIN 
BROTHERS 
TEAM UP TO 
RESTORE 
A CLASSIC 
FIRETRUCK. 
FIRST THEY 
FOLLOW THE 
RULEBOOK. 
THEN THEY 
THROW IT 
OUT. 



OCTOBER 2010 



my brother carl grips 

the rim of the steering wheel, takes a high step and hikes up 
onto the bench seat of the lanky 1959 Ford flretruck. Grabbing 
a metal handle, he swings the driver-side door shut. It makes a 
firm, mechanical clank that sounds like the breechblock on a 
shotgun as it slides home. The truck has no door locks, seat- 
belts or much of anything that we associate with modern vehi- 
cles. Even its small brass key looks better suited to a wood 
cabinet than to an ignition switch. Carl flips the battery kill 
switch, pushes in the clutch, pulls out the choke and twists the 
key. The truck rumbles to life with authority, filling the garage 
with the bygone but unmistakable odor of unburned gasoline 
vapor mingling with exhaust. 

Sitting on the opposite side of the cab, I picture what the 
Ford was like when it was a working flretruck. A volunteer 
would have dived into the cab and run through the start 
sequence, then thrown the parking brake and hit the lights 
and siren as he roared out of the firehouse in second gear, 
shifting to third as the truck cleared the apron at the street. 

My brother and I are not in such a hurry. We're not firemen, 
and our mission isn't to extinguish a blaze. It's to restore this 
fine old machine. On a winter afternoon in rural Michigan, 
we're taking it for a spin. Carl swings the five-speed shift lever 
hard to the right and up one notch. Easing up on the clutch, he 
gently backs the truck out of the garage and into the cold win- 
ter air. "Needs a throw-out bearing," he says, more to himself 




than to me. A telltale whine emerges from the clutch. 

He snaps the shift lever straight back, then rolls ahead in 
first gear. The old red Ford crunches the snow under its toothy 
eight-ply Goodyear Hi-Miler tires as we rumble down the long 
dirt driveway. With a sly grin, Carl turns the siren on and off, 
but his neighbor's Angus beef cattle stand motionless and 
seemingly serene. 

Soon we're rattling along the dirt road that leads from 
Carl's homestead to a paved county road. It's an austerely 
beautiful landscape. The wind has sheared the snow off the 
fields, revealing the stubble of last year's corn and soybean 
crops. Tracks from Carl's test of the truck's four-wheel drive 
Crosshatch the snow in his own field. Farmhouses, some of 
them nothing more than tumbledown wrecks, line the road. 

By current standards, the truck is primitive. The suspen- 
sion is ridiculously stiff — we bounce over every rut and pot- 
hole. Carl has to double-clutch between second and third. The 
steering has so much slop that my brother has to make con- 
stant corrections to keep the truck on our side of the road. The 
heater has one setting: blowtorch. 

No question, this truck is a relic from the distant past — 
our past. It was built the year my twin brother, Carl, and I 
were born, in Hempstead, N.Y. It's a sheet-metal barbarian 
with barely rounded corners, but to Carl and me it's an 
American beauty. 
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Carl (left) and 

spent a lot of 

>oking 

>uble, 

ing for 

: fasteners, 

damaged 

threads and 

"ing parts. 




-* These plug wires have passed the 
test of time. To 
avoid breaking the 
insulators, use a 
pair of plug-wire 
pliers to work the 
boot loose from 
the porcelain. 



-» Removing very old spark pi igs that haven't 



been broken loose in many ye 
There's a good chance of snaf 



irs can be dicey, 
ping the plug or 



damaging the threads in the c /Under head 



Twist them out just a quarter 




corrosion and carbon on the t ireads by soaking 



them overnight with penetrat 



a 50/50 mix of ATFand lacqu ;r thinner. 



:urn, then loosen 



ng oil or 




'A 




THE VEHICLE I TRAVELED SO FAR TO 

help renovate rolled off the assembly 
line on a summer day in 1959 at Ford's 
then-new plant in Lorain, Ohio, a sto- 
ried facility that made 7.5 million cars 
and trucks before it was shuttered sev- 
eral years ago. The Ford was built as just 
a naked F-350 cab and chassis. After 
Lorain, John Bean Division, a flretruck 
builder in Lansing, Mich., heavily modi- 
fied the bare-bones Ford by adding a 
hulking Stahl utility-box body and after- 
market NAPCO four-wheel drive. Most 
important, Bean installed a fireflghting 
pump with a state-of-the-art high- 
pressure fog setting. It also wired in 
lights and a siren and built a diamond- 
plate rear bumper wide enough for a 
firefighter to stand on. 

Like all good finds, the truck just 
turned up. Carl was cruising the Inter- 
net one afternoon to find parts for a 
1947 Ford grain truck that he's restor- 
ing and stumbled across an ad for the 
flretruck. The photograph on the post- 
ing showed it in hub-high snow and 
knee-high weeds, with a listing shack in 
the background. Carl was intrigued by 
the description: running condition with 



10,000 original miles, rare qualities in 
an unrestored 50-year-old vehicle. 

My brother immediately entered 
into negotiations with the owner, 
Shane Buer, perhaps the world's most 
honest dealer of old cars and parts. 
Located in Dawson, Minn., Buer sent 
my brother more than a dozen photos 
detailing the truck's flaws. The two 
men settled on a price, $2750, and 
Carl dispatched a car carrier to retrieve 
the flretruck. "It sat outside for two 
years or so, but the only thing we had 
to do to start it was clean the points a 
little and spray a little gas in the car- 
buretor," Buer says. He was able to 
drive it right onto the car carrier. 

The Ford was delivered to Carl on 
our birthday. As soon as the old truck 
came off the trailer, my brother cor- 
ralled some buddies to pump new life 
into it. In short order they replaced the truck's coolant and oil 
and rebuilt the carburetor and installed a reconditioned fuel 
pump, new spark plugs and plug wires, a distributor cap, a 
rotor and filters for air and oil. 

Now, five months later, after flying from Philadelphia to 
Detroit, I'm driving through swirling snow to Carl's. I guess I 
expected a hero's welcome or to get razzed that I showed up 
after the heaviest work was done. Instead, neither happens. 
"Get dressed," Carl says, as I step out of the rental car, "we're 
cutting firewood." 

That's my brother, a man of few words. He's a smart guy 
who has degrees in tool design and engineering and a mas- 
ter's in business administration. After high school, life took us 
on distinctly different paths. He moved to the Midwest to be in 
the heart of manufacturing. I split my time in the Northeast 
between journalism and construction, an oddly bifurcated life 
that I still maintain. Carl spent nearly 30 years in the industrial 
sector but now does data analysis for an insurance company. 
He's stubbornly independent. He heats his house with wood, 
and he's constantly building or remodeling something. The 
new workshop he just completed is bigger than my house. 
He's always been that way. Restless. Productive. 

After we pile the firewood, we start up a kerosene heater in 
the corner of the shop and go to work. Half the challenge of 
restoring an old truck to its former glory is just getting past the 
dirt. It's to the credit of Ford's engineers that they designed a 
vehicle that can still run 50 years after it was built, even though 
every spark-generating, air-moving or fuel-carrying part is 
clogged with crud. "The air cleaner looks like it came off my 
lawnmower," Carl says. He plucks it out of a box of recently 
replaced parts. Everything in there looks like it belongs in a 
landfill for toxic waste. 

Fortunately, other things about the truck are as tidy as can 
be. So complete are its documents that we know the date and 
mileage when Bean took possession (Sept. 9, 1959; 9 miles). A 
few weeks later, Carl and I were born. Such was the medical 
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My brother 
(right) and I were 
pleased to find 
that the old truck 
is very service 
friendly. Parts 
such as the 
window crank are 
easy to access. 



technology of the day that the truck arrived with far more cer- 
tainty than my brother and I did: My mother didn't know she 
was carrying twins. 

Sliding under the truck on a piece of cardboard, Carl 
shows me the grease points. Each zerk looks like a new form 
of undersea life: dirt coral. He demonstrates how he wants 
me to handle this job. First, he carefully scrapes away dirt 
with a putty knife and a brass wire brush, then he uses a den- 
tal pick to open the end of the fitting. Finally, he injects fresh 
lubricant with a grease gun. My tutorial complete, I set about 
lubricating each grease nipple I can find. I lose track of how 
many I clean — the undercarriage is plastered with them. In 
this truck's era, if an engineer felt that a part needed heavy 
lubricant, it got a zerk. 

While I deal with the dirty fittings, Carl tinkers in the 
engine compartment and debates whether we should replace 
a radiator hose. There's nothing like a burst hose to strand a 
vehicle far from home. It feels good to work together again, 
like when we were kids. Between passing tools and parts, we 
catch up a bit: a divorce, a marriage, kids and stepkids. 



trucks -th en & now 



CALL ME OLD-FASHIONED, BUT INSTEAD OF WORKING ON 

today's vehicles with their artfully concealed fasteners and 
parts that require special tools, I prefer a truck on which only 
ordinary tools are needed and the heads of fasteners are easily 
accessible. Replacing the driver-side window is a joy. We 
remove the Phillips screws on a door panel and gain full access 
to the window crank mechanism. The rest of the job is a snap. 

Even though we're twin brothers and we share a love of 
working with our hands, our techniques couldn't be more dif- 
ferent. When I do mechanical work, I put on coveralls, gather 
my tools and plan my attack. To me, every job is about prepa- 
ration, execution and cleanup. Carl, on the other hand, just 
dives in. If we were musicians, I'd be the classical pianist, and 
Carl would be the jazz soloist, a master of improvisation. 
Example: When I can't remove a broken cap from one of the 
Ford's brake-fluid reservoirs, my brother suggests a pipe 
wrench. The idea of using a plumber's tool on an old truck 
strikes me as almost scandalous, but it works beautifully. 

My brother's philosophy — that results matter more than 




-»The firetruck's detailed documentation 
includes the well- 
thumbed original manual. 
Those old guides have a 
lot of useful information. 



-» Amazingly enough, y )u might still be able to 



find rebuild kits for this 
bowl fuel pump in the a 



funky glass sediment- 
ftermarket. A previous 




owner installed a serviceable, if incorrect, 
modern pump with no howl. Regardless, use a 
big, clear plastic fuel filt er on older vehicles 



like this, because there 
rust and junk in the tank 



s probably plenty of 





technique — emerged as far back as the summer of 1977, when 
he bought a ponderous '58 Oldsmobile two-door that we nick- 
named the Fish Tank for its tendency to take on water after a 
heavy rain. If there was a tool or makeshift repair that we 
didn't employ working on that thing, I don't remember it. We 
kept the Olds running for years and kind of started to enjoy 
the sound of water sloshing around in the quarter panels. 

As the truck's restoration took shape, Carl kept me abreast 
of its progress with daily e-mails. We begin calling it Canby, 
after the Minnesota farm town where it spent the bulk of its 
firefighting career. It was delivered there in the fall of 1959; the 
town paid $9600 for it, a handsome sum in an era when in 
Minnesota, for another $3200, you could buy a good house. 
The Canby News, a weekly paper that's still in business, 
reported the truck's arrival and ran a small picture of fire chief 
Art Betts, wearing a plaid wool jacket over bib overalls as he 
stood solemnly next to the vehicle. Painted on the truck's door 
was its identification: Canby Fire Department No. 1. 

Paul Miller, an 85-year-old retired farm-equipment sales- 
man, joined the Canby fire department in 1947 and served for 
26 years. He fondly remembers the era. "When that whistle 
would blow, your heart went right up into your throat," he says. 
"You ran as fast as you could to the firehouse." Eugene DeWit, 
another volunteer, remembers driving Canby No. 1 to a fire in 
a hog house. "I set it to fog and walked right in," he says. "I had 
that fire out in 2 minutes." 

I make another trip to Michigan a few months later and tail 
my brother as he drives the Ford to the Davis Auto Mart Spring 
Dust Off, a charity car show in Charlotte, Mich. At the show, 



the old machine holds its own among 
beautifully restored cars from the 
1930s through the '60s. Old firetrucks 
are just cool. "I feel right at home," 
Carl says before going off to look at a 
Hemi Challenger. 

Back at the shop, we tighten 
mechanical and electrical connec- 
tions. Socking down those bolts 
makes for a cleaner garage floor and 
less oil spilled on the road. Likewise, 
getting the truck timed to 4 degrees 
before top dead center and replacing 
its Rube Goldberg coil with a new, 
more reliable version produces a vehi- 
cle that runs flawlessly. 

Most of the work is pretty much by 

the book. Then we hit a snag, and Carl 

swings into improvisational mode. 

When the jack proves too short to fit a 

pair of shocks, he grabs a concrete 

block, flips it on top of the jack's pad, 

works the jack under a crossmember 

and pumps up the truck body to gain 

the needed clearance. Left to my own devices, I'd probably saw 

a 4 x 4 to the exact dimension and place it on the jack. Fifteen 

minutes later I might have one of the shocks installed. 

Maybe that's what makes working on old vehicles so 
rewarding: You battle entropy using everything at your dis- 
posal. Then you take your handiwork for a long drive. The very 
fact that it still runs nicely is a pleasure in itself. 

Early evening shadows are stretching across the shop as we 
straighten up. A radio is tuned to a '70s rock station, and the 
scene is so evocative of our teenage years that I confess I've 
become a little wistful. Carl urges me to take Canby for a drive. 
"Go ahead," he says. "Take it for a good, long run." 

I back the truck out of the garage and head into town. For 
some reason, I feel more exposed without a seatbelt as a driver 
than as a passenger, especially as I get the truck up to its top 
speed of 50 mph. (The truck's speedometer goes to 100 mph, 
but you'd have to drive it out the back hatch of a cargo plane to 
get anywhere near that velocity.) 

Driving along with the windows down and the warm spring 
air billowing in, I get the truck's full effect. The rude howl of 
six snow tires blends nicely with the growl from the glass-pack 
muffler. Carl describes the serenade as "primal." I agree. 

Double-clutching helps me make the all-important shift 
from second to third, but the first time I try it, I amateurishly 
bang the gears together. It sounds like a mower blade hitting a 
rock. It takes several miles, a deft touch and a couple of shifts 
before I have the second-to-third timing down. 

Eventually, I turn around and head for home. It's getting 
dark, and passing trucks have their lights on. Farmland scrolls 
by, and as I crest a rise, I meet Carl coming the other way in his 
snowplow truck. He must have been worried that I'd broken 
down somewhere and come out to look for me. Seeing him 
makes me smile. It does a brother's heart good. pm 
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HOW THE BLOWOUT HAPPENED 



THREE MILE ISLAND, CHALLENGER, CHERNOBYL- 
AND NOW, DEEPWATER HORIZON. LIKE THOSE EARLIER 
DISASTERS, THE DESTRUCTION OF THE DRILLING RIG 
WAS AN ACCIDENT WAITING TO HAPPEN. HERE, 
ENGINEERS IN THE GROWING SCIENCE OF FAILURE 
ANALYSIS IDENTIFY SEVEN FATAL FLAWS THAT LED TO 
THE OIL SPILL IN THE GULF OF MEXICO AND DRAW 
LESSONS ON HOW TO PREVENT FUTURE CATASTROPHES. 



ADDITIONAL REPORTING BY DAVIN COBURN 



>»^ « ,iM^.,n,„n, EVENING FOR BRITI 

Petroleum and the crew of Transocean's Deepwater Horizon. Floating 52 m 
off the coast of Louisiana in 5000 feet of water, the oil rig was close to comp 
ing a well 13,000 feet beneath the ocean floor — an operation so complex 
often compared to flying to the moon. Now, after 74 days of drilling, BP was pre- 
paring to cap the Macondo Prospect well until a production rig was brought in 
to start harvesting oil and gas. Around 10:30 in the morning, a helicopter flew in 



On April 21, 2010, rescue vessels in the Gulf 
of Mexico battle an inferno on the Deepwater 
Horizon— a fire fed by oil and gas spewing from 
a well that blew the previous day 18,000 feet 
below the deck of the drilling rig. 
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four senior executives — two from BP and two from Trans- 
ocean, to celebrate the well's completion and the rig's seven 
years without a serious accident. 

What unfolded over the next few hours could almost have 
been written as a treatise in the science of industrial acci- 
dents. As with the Three Mile Island nuclear plant partial core 
meltdown in 1979, the chemical leak in Bhopal, India, in 
1984, the space shuttle Challenger disintegration in 1986 and 
the Chernobyl nuclear plant explosions and fire that same 
year, there is never one mistake or one malfunctioning piece 
of hardware to blame. Instead, the Horizon disaster resulted 
from many human and technical failings in a risk-taking cor- 
poration that operated in an industry with ineffective regula- 
tory oversight. By the time the blowout came, it was almost 
inevitable. "It's clear that the problem is not technology, but 
people," says Robert Bea, an engineering professor at the Uni- 
versity of California-Berkeley. "It was a chain of important 
errors made by people in critical situations involving complex 
technological and organization systems." 

Bea and other engineers subject catastrophes like Deep- 
water Horizon to the science of failure analysis for good rea- 
son: Studying industrial disasters can lead to understanding 
the root causes behind every accident, which is the critical 
first step toward improving safety and preventing future big 
bangs. If we learn from mistakes, failure can drive innovation, 
both technical and organizational. "A lot of intelligence came 
out of Three Mile Island," says Larry Foulke, former president 
of the American Nuclear Society and an adjunct professor at 
the University of Pittsburgh, knowledge that led to improve- 
ments like better control-room ergonomics and the standard- 
ization and accreditation of industry-wide training programs. 
Since Three Mile Island, there has not been another major 
accident in the U.S. nuclear industry. 

The following lessons drawn from forensic engineering 
should spur changes in the oil industry and government agen- 



WHAT LED TO 
THE BLOWOUT 



British Petroleum (BP) leases 
drilling rigs owned by Swiss- 
based Transocean to tap a hydro- 
carbon formation called the 
Macondo Prospect 52 miles south- 
east of Venice, La. The Macondo is 
13,000 feet beneath the ocean floor 
in water 5000 feet deep. The 
potential yield is 100 million 
barrels— a midsize field. BP wants 
to complete the job in 51 days. 



Oct. 7, 2009 

BP begins drilling 
the well on a 
5700-acre plot 
leased in 2008 for 
$34 million. But the 
rig, Marianas, is 
damaged during 
Hurricane Ida and 
towed to a shipyard 
for repairs. It will 
take three months 
for its replacement, 
Deepwater Horizon, 
to start drilling. 



Feb. 6, 2010 

• 

Horizon commences 
operations at the 
Macondo. Workers 
hurry to keep 
on schedule, 
bumping up the 
speed of drilling. 
Soon, the increased 
rate fractures 
the well bore, and 
gas begins to 
seep in. Engineers 
seal the bottom 
2000 feet and 
reroute the well. 
The delay costs 
two weeks. 



cies that will lead to better risk assess- 
ment, more useful regulatory oversight, 
safer operating procedures and rapid cri- 
sis response. The blowout was a punish- 
ing lesson: 11 workers were killed and 17 
injured in the accident itself. The result- 
ing oil spill damaged the economy and 
environment of the entire Gulf Coast. 
But out of this calamity can come 
changes that will reduce the chances of 
such a tragedy occurring again, not just 
in deepwater drilling but in other high- 
tech, high-risk industries as well. 

Success Breeds Complacency 

A SIMPLE BUT COUNTERINTUITIVE 
fact led to the Horizon disaster: Wells, 
even ones drilled in deep water, had 
worked most of the time, just as the 
space shuttle and chemical and nuclear 
plants had functioned successfully, in 
some cases for decades. Although 
underwater drilling is complex and 
challenging, there are 3423 active wells 
in the Gulf of Mexico, 25 in water deeper 
than 1000 feet. Seven months before the 
blowout and about 250 miles southeast 
of Houston, the Horizon had drilled the 
world's deepest well — an astounding 
35,055 feet. 

What was impossible just a few years 
earlier had become seemingly routine 
as BP and Transocean banged out record 
firsts on the farthest frontiers of tech- 



Mid-March 

Transocean chief 
electronics 
technician Mike 
Williams asks senior 
subsea supervisor 
Mark Hay why he set 
the control-panel 
system to bypass its 
gas-shutdown 
function. According 
to Williams, Hay 
says, "The entire 
fleet runs them in 
bypass." A year 
earlier Williams 
noted that the rig's 



general alarm and 
indicator lights were 
set to "inhibited," 
so they don't 
automatically trip 
when gas or fire is 
detected. In March, 
he also sees a worker 
holding chunks of 
rubber from the 
well— pieces of the 
crucial annular 
valve on the blowout 
preventer (BOP), a 
stack of safety 
valves atop the well. 
According to 
Williams, Hay says, 
"That's normal." 



WHAT WENT WRONG 



nology and geography. The same off- 
shore techniques and equipment that 
worked in shallow hydrocarbon forma- 
tions seemed to function fine at ever 
greater depths and higher pressures. 
The offshore rush was on, and nothing 
was going to stop it. "When you think 
you've got a robust system," says Henry 
Petroski, a professor of civil engineering 
at Duke University, "you tend to relax." 

Other industries have lapsed into the 
same sense of false security. "By the 
time of Three Mile Island," Foulke says, 
"the nuclear industry had not had a 
major mishap in 25 years. When you get 



an attitude that nothing bad happens, it leads you to believe 
that nothing ever will." 

It's called hubris, and it set the stage for the Deepwater 
disaster. "In the event of an unanticipated blowout resulting 
in an oil spill," read the exploration plan that BP submitted 
on March 10, 2009, to the U.S. Department of the Interior's 
Minerals Management Service (MMS), which then managed 
and regulated offshore drilling, "it is unlikely to have an 
impact based on the industry-wide standards for using proven 
equipment and technology for such responses ..." 

That was nonsense. Although offshore blowouts occur 
frequently — there were 173 in the Gulf of Mexico alone from 
1980 to 2008 — there had never been one in deep water. In fact, 
neither BP nor any of its competitors had "proven equipment 
or technology" or any backup plan for a catastrophic failure 
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MACONDO 
PROSPECT 
WELL 



March 30, 
20:54 am 



BP engineer Brian 
Morel e-mails a 
colleague to discuss 
using a 7-inch- 
diameter "single 
string" of casing 
down the inside of 
the segmented steel 
that extends from 
the wellhead to the 
well bottom. A safer 
option: a liner/ 
tieback, which 
provides more 
barriers to gas 
flowing up the well. 
Morel notes: "Not 
running the tieback 
saves a good deal of 
time/money." But 
with a liner, says 
Ford Brett, a 
longtime oil 
engineer, "the well 
would have been 
much more 
fault-tolerant." 



April 9 

BP well site leader 
Ronald Sepulvado 
reports a leak in one 
of the BOP's control 
pods, which receive 
electronic shutdown 
signals from the rig 
and activate 
hydraulic rams to 
seal the well in an 
emergency. BP is 
supposed to notify 
the federal Minerals 
Management 
Service (MMS) and 
suspend drilling 
until the pod is 
operable. Instead, 
the company puts 
the malfunctioning 
pod in "neutral" to 
prevent leaks and 
continues drilling. 
It does not notify 
the MMS. 



April 14 

m 

BP submits a request 
to MMS to use the 
single string instead 
of the safer 
tieback— it's 
approved the 
following day. Two 
other requests are 
approved within 
minutes. Since 
2004, 2200 wells 
have been drilled in 
the gulf; only one 
other company ever 
submitted three 



PLATFORM: 
Deepwater Horizon 
semisnbmersible oil 
drilling rig. 



BLOWOUT 

PREVENTER: Stack of 
heavy valves on ocean 
floor that stops gushers 
by closing off well. 




DRILL PIPE: Jointed 
steel tube that 
connects rig equipment 
with drill bit in well 
bore; conduit for mud 
pumped into well for 
lubrication and 
pay-zone pressure 
containment. 



FORMATIONS: Layers 
of rock through which 
the drill string bores. 



ILLUSTRATION BY DOGO 
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Deepwater Horizon burned for a day and a half 








WHAT WENT WRONG 



before sinking in the Gulf of Mexico on April 22. 



at great depth. "The industry has not 
developed an oil spill plan for the low- 
probability, high-consequence event 
when everything fails," says GregMcCor- 
mack, director of the Petroleum Exten- 
sion Service at the University of Texas. 



OIL AND GAS LEASES ARE THE 
federal government's second largest 
source of revenue, after income taxes. 
Before the blowout, the responsibility 
for leasing federal mineral rights and 
collecting revenue from those leases 
belonged to the MMS. The MMS clearly 
placed its mandate to promote drilling 
ahead of its role as a safety cop. (After 
the disaster, the Interior Department 
disbanded the service and created the 
Bureau of Ocean Energy Management, 
Regulation and Enforcement, with an 
investigative arm to root out misconduct 



Mid-April 

A BP plan review 
recommends against 
the single string, 
which would create 
"an open annulus to 
the wellhead"— the 
annulus is the space 
between the steel 
casing and the 
formation wall— and 
make the BOP the 
"only barrier" to gas 
flow if the cement 
job failed. Despite 
this warning, BP 
decides to install the 
single string. 



April IS 

m 

The crew finishes 
drilling and plans to 
circulate fresh mud 
through the well and 
bring used mud from 
the bottom up to the 
rig. This cleans out 
gas bubbles and 
debris that can 
weaken the cement 
that will later seal 
the annulus. For the 
Macondo, this 
"bottoms up" should 
take 12 hours. BP 
overrides its 
operations plan and 
later cycles mud for 
30 minutes. 



and complacency.) In the MMS era, oil companies were 
referred to as partners, and MMS officials routinely received 
cash bonuses for meeting federal deadlines for offshore 
leasing. Although the Bureau of Land Management has a 
similar relationship with the oil industry, says Jeff Ruch, 
executive director of Public Employees for Environmental 
Responsibility, the consequences of a blowout on shore are 
much less severe. "The roots of the MMS," Ruch says, "were 
to facilitate the work of its partners and to collect revenue — 





TOTAL DEPTH 



AT THE WELL'S 
BASE, CEMENT 
SLURRYLS 
PUMPED OUT 
THE CASING 
AND UP THE 
OUTSIDE TO 
PROTECT THE 
WELL AND 
PREVENTLEAKS 



CASING: Threaded steel 
pipe ensures integrity of 
well bore against 
thousands ofpsifrom the 
surrounding formation. 
At the Macondo, the final 
casing segmen t was 
7 inches in diameter. 



April IS, 
3:35 pm 

Halliburton's Jesse 
Gagliano e-mails BP 
to recommend using 
21 centralizers— 
collars that center 
the casing in the 
well to ensure an 
even cement job. BP 
eventually installs 
six. BP well team 
leader John Guide 
later testifies that 
the centralizers were 
wrong for the job. 
"Why couldn't you 
wait to get the right 
centralizers?" a 
lawyer asks. "[It] 
never came up," 
he replies. 




ANNULUS: Space 
between casing and well 
bore wall. 



CENTRALIZER: 
Bow-springed tool that 
centers casing in well 
bore to ensure even 
cement sheath. 



CEMENTING PLUGS: 
Rubber plugs inside 
casing that separate 
cement slurry from other 
fluids to reduce 
contamination. 



FLOAT COLLAR: 
Flapper valve that 
protects against the 
"U-tube" effect— flow- 
back of cement slurry 
when pumping ends. 



GUIDE SHOE: Bullet- 
shaped steel component 
that directs casing to 
center of well bore. 



PAY ZONE: When 
production begins, 
cement and casing are 
perforated — often with 
charges from perforating 
gun — allowing oil and 
gas to flow into well. 



WHAT WENT W R N C 




and the national policy was to increase revenue." 

Just 60 MMS inspectors oversaw rigs in the gulf. They 
examined oil spill response plans that were often boilerplate 
reproductions from one well to another. BP's response plan 
for the gulf referenced seals and walruses, which aren't 
found in that body of water, referred to a home-shopping 
network in Japan and listed scientists who were dead. No one 
noticed. The inspectors, Ruch says, "just made sure the com- 
panies checked the right boxes." Since much of the drilling 
data necessary to complete environmental reviews was pro- 
prietary, MMS scientists were not allowed access to explora- 
tion and drilling details. When BP made repeated last- 



minute changes to its drilling plan in 
the days before the blowout, the MMS 
approved them all, often within min- 
utes. "That's what happens," Ruch says, 
"when the government is dependent 
upon industry for its expertise." 

A Cowboy Culture 

FOR YEARS BP HAD PRIDED ITSELF 
on taking high-risk jobs in politically 
sensitive countries such as Angola and 



V 



BLOWOUT 
PREVENTE 

THE BOP IS A 50FOOT- 
HIGH STACK OF VALVES 
THAT CLOSES A RUN- 
AWAY WELL. FOR 
REASONS STILL 
UNKNOWN, THIS LAST 
LINE OF DEFENSE 
FAILED TO DEPLOY AT 
THEMACONDO. 



M 



SHEAR RAM: The last 
resort — interlocking 
steel blades that slam 
through the drill pipe and 
choke offaflowingwell. 




Jk~ 




RISER: Connects rig to 
BOP, carrying drilling 
mud — and other 
fluids— from well bore 
back to the surface. 



KILL/CHOKE LINES: 
Pressurized metal pipes 
extending from BOP 
along the riser to the sur- 
face that regulate shift- 
ingpressures of drilling 
fluid inside well bore. 



ANNULAR 

PREVENTERS: Large 
valves, like rubber 
donuts, at top of BOP 
that seal open space 
around drill pipe. 



CONTROL PODS: 
Receive electronic 
signals from rig and 
activate BOP's 
hydraulic rams. 



PIPE RAMS: Hori- 
zontally opposed rams 
that clamp onto drill 
pipe in an emergency, 
sealing annular space 
inside BOP but leaving 
pipe intact. 




ILLUSTRATION BY STATION02 
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Azerbaijan and for pushing the limits of 
technology in the remotest reaches of 
Alaska and the deepestwaters of the Gulf 
of Mexico — "the tough stuff that others 
cannot or choose not to do," according 
to former BP chief executive officer Tony 
Hayward. Within the industry, the com- 
pany was notorious for its cavalier 
approach to safety. According to the Cen- 
ter for Public Integrity, from June 2007 to 
February 2010, BP's refineries in Texas 
City, Texas, and Toledo, Ohio, accounted 
for 829 of 851 industry-wide safety viola- 
tions identified as "willful" by the Occu- 
pational Safety and Health Administra- 
tion (OSHA). These were refineries, not 
oil rigs, but they demonstrate what OSHA 
describes as "plain indifference to . . . 
employee safety and health." 

And Deepwater was not BP's first sig- 
nificant spill. In 2007, BP Products 
North America paid a criminal fine of 
more than $60 million for violating fed- 
eral environmental regulations in Texas 
and Alaska, including a 2006 spill on 
the North Slope of Alaska that resulted 
from BP's failure to address pipeline 
corrosion. The 200,000 gallons of crude 
that spread across the tundra formed 
the largest spill on the North Slope. 
Here's how Steve Arendt, a vice presi- 
dent of ABS Consulting and an industry 
expert who worked with the Chemical 
Safety Board's investigation panel on 
BP's 2005 Texas City refinery fire, 
describes the BP corporate culture: '"We 
have the matter in hand.' It might be a 
northern European cultural thing, but 
BP was convinced that the Texas City 
accident was a one-off, rather than 
something systemic and pervasive. They 
were arrogant and proud of the systems 
they had in place. They were in denial." 

Executives of other oil companies 
told Congress that BP's well plans were 
outside industry norms. "It certainly 
appears that not all the standards that 
we would recommend or that we would 
employ were in place," said John S. Wat- 
son, chairman of Chevron. Marvin E. 
Odum, president of Shell, concurred: 
"It's not a well that we would have 
drilled in that mechanical setup." 

The MMS had implemented a volun- 
tary safety and environmental manage- 
ment program for the offshore industry. 



In 2009, when the MMS tried to make the program mandatory, 
much like the OSHA regulations that govern onshore drilling, 
the industry objected so vigorously that the program died. 
"The regulations are fine as they stand," says Terry Barr, a 
Lakewood, Colo.-based petroleum geologist who has spent 
over 30 years in the oil and gas industries. "But there's an 
honor system — and this is where the industry is so unhappy 
with BP. When you send your paperwork to MMS, that's a rec- 
ipe for what you're going to do, and you have to honor that. 
And 99 percent of the time, people follow what they say they 
are going to do. That was not the case in this well." 

Blowing on the Dice 

OIL AND METHANE GAS IN DEEP GEOLOGICAL 
formations are under tremendous pressure — insert a straw 
and up they shoot. The deeper the well, the higher the pres- 
sure, more than 9000 psi in wells 20,000 feet deep. During 
drilling, mineral-weighted mud pumped down the well lubri- 
cates the drill string and flushes rock chips to the surface. 
Most importantly, the dense mud's hydrostatic pressure 
keeps the fluids in the formation in check. Mud is, in fact, the 
primary line of defense against a blowout. 

If oil, gas or water enters the well during drilling because 
mud weight is too low, the well is said to "kick." (Transocean 
testified before Congress that the Macondo well had kicked 
several times.) If the well is fractured or the cement bond 
between the casing protecting the drill string and the rock wall 
of the well isn't tight, gas bubbles can roar up the drill string or 
the outside of the casing and reenter the casing at its overlap- 
pingjoints. Even if the methane doesn't come to the surface, it 
can "push the mud into the formation" with such power it frac- 
tures the hole and creates a leak, says Philip Johnson, professor 
of civil engineering at the University of Alabama. 

What happened on the Horizon falls into the category of 
low-probability, high-consequence events that author Nassim 
Nicholas Taleb dubbed black swans — a common term in the 
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Workers pump 
cement slurry down 
the casing, then use 
mud to push it out 
the bottom and 1000 
feet up the annulus, 
to comply with MMS 
regulations for 
sealing a hydro- 
carbon-bearing zone. 



Halliburton, the 
cement contractor, 
uses nitrogen- 
charged cement, 
which bonds 
strongly with rock 
but requires extra 
care and handling. If 
gas bubbles work 
into the wet cement, 
they can form 
channels that allow 
oil, gas or water to 
leak into the well. 



April 20, 1:00 
am-2:30pm 



Halliburton 
conducts three 
positive-pressure 
tests— increasing 
pressure inside the 
well to check that 
the cement seals 
hold— during the 
morning and 
afternoon. All are 
successful. 
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11:15 am 



Contractors brought 
to the rig to conduct 
a 12-hour cement 
bond log, which 
uses acoustic waves 
to test the seals, are 
sent home. "It was a 
huge error," says 
Satish Nagarajaiah, 
an engineering 
professor at Rice. 
"That's when 
they lost control 
of the well." 
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Middle Ages for an impossibility, since at the time all swans 
were thought to be white. "The human perception of risk is 
an affective, subjective business," says David Ropeik, an 
instructor at Harvard and author of How Risky Is It, Really? 
Why Our Fears Don't Always Match the Facts. A classic black 
swan was the Chernobyl nuclear disaster in the Soviet Union 
in 1986. The reactor had no containment dome — engineers 
deemed the safety feature unnecessary because a meltdown 
was simply thought to be so unlikely. The design flaw, com- 
pounded by operator error, poor training and a lax attitude 
toward safety, contributed to an explosion that released wide- 
spread nuclear radiation. "Assessing risk is not a fact-based 
process of clear reason," Ropeik says, "and subjective feelings 
always play a larger role than the facts." 

Neither the oil industry nor the MMS addressed the added 
risks of drilling in ever more challenging environments. 
"There was a lack of a sense of vulnerability within the indus- 
try," says safety expert Arendt. "The gulf was one of the last 
cowboy environments, and the industry was blinded by its 
good performance." Robert Bea adds: "Because BP and the 
MMS believed that the potential consequences were 'insig- 
nificant,' they were not prepared for the failures associated 
with the Deepwater Horizon's operations, both in prevention 
and containment." 

Normalization of Deviance 

AT THE ROOT OF BP'S CHOICES WAS WHAT BEA CALLS 
the normalization of deviance. The company had long grown 
used to operating at the margins of safety. It regarded red 
flags as normal, and those red flags cropped up repeatedly on 
the Macondo well, with the frequency accelerating in the four 
days before the blowout. 

A series of delays added to the pressure on managers to 
ignore warning signs. Though drilling had begun on Oct. 7, 
2009, using a different rig, the Marianas, that rig was dam- 
aged in a November hurricane. It took three months to bring 
in the Horizon and resume drilling. The well was scheduled 



Two days after the blowout, a robot sub 



for 78 days at a cost of $96 million, but 
the real target was 51 days. BP urged 
speed. Mike Williams, Transocean's 
chief electronics technician, told CBS's 
60 Minutes that he heard a BP manager 
saying, "Let's bump it up, let's bump it 
up." But in early March that increased 
drilling speed fractured the well, forc- 
ing workers to backtrack 2000 feet from 
the then-13, 000-foot hole, plug the 
cracked section with cement, and carve 
a new path to the hydrocarbon-bearing 
formation, or pay zone. "Operations 
were faster and cheaper," Bea says, "but 
not better — the operation records 
clearly show excessive economic and 
schedule pressures resulting in com- 
promises in quality and reliability." 

Those compromises began piling up 
on April 9, when the well reached its 
final depth of 18,360 feet below the 
rig — 1192 feet below the last cemented 
steel casing. A well is drilled in sections: 
Roughnecks bore through rock, install 
casing to line the hole, pour cement 
into the gap between the casing and the 
surrounding rock, and repeat the pro- 
cess with ever-narrower casing. To 
secure that final section, BP had two 
options: Run a single string of casing 
from the wellhead to the well bottom, or 
hang a liner from the last section of cas- 
ing already installed and cemented, and 
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WHAT WENT WRONG 




WHAT WENT WRONG 



DEEPWATER 
HORIZON 



MUD PIT: Waves of 
gas overspeed the 
diesel engines in the 
drilling area and find a 
spark. Six men in the 
pit and nearby shaker 
room perish. 






DERRICK: A 240-foot 
geyser of gas and 
seawater shoots 
through the derrick, 
engulfing surrounding 
areas. Gas settles to 
the rig floor, which is 
engulfed inflames. 



BALLAST TANK: 
The initial explosions 
on April 20 damaged 
the ballast-control 
system, causing the 
rig to list, then sink 
onApril22. 



! FLOOR: Moments 
before the blast, four 
crew members pump 
drilling fluid from 
the mudpit into the 
well, trying to regain 
control. All four 
? killed. 
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then slide in a second steel liner tube 
called a liner/tieback. The tieback 
option cost $7 million to $10 million 
more than the single string, but it was 
far less risky, providing double barriers 
to gas flowing up the outside of the pipe. 
According to Congressional investiga- 
tors, an internal BP document that 
appears to date from mid-April recom- 
mended against single string casing. 
Nevertheless, on April 15 the MMS 
approved BP's request to amend its per- 
mit application, which claimed that 
using the single string made "the best 
economic case." 

Although single strings are common 
in shallow water, they are rarely used in 
deepwater exploration wells like the 
Macondo where high pressures exist 
and the geologic formation is not well 
known. A Wall Street Journal investiga- 
tion found that BP used the cheaper, 
riskier single string method in the gulf 
far more than other operators. 

As casing is lowered, metal collars 
called centralizers position the pipe in 
the middle of the well bore to ensure 
an even cement job that contains no 
spaces where gas can squeeze through. 
On April 15, BP informed Halliburton's 
account representative, Jesse Gagliano, 
that BP was planning to use six central- 
izers on the final 1192 feet of casing 
string. Gagliano ran a computer analy- 
sis of a number of cement-design 
scenarios to determine how many cen- 
tralizers would be necessary: He found 
that 10 would result in a "moderate" 
gas flow problem; 21 would reduce the 
potential gas flow problem to "minor." 
Gagliano recommended that BP use 21 
centralizers. Gregory Walz, BP's drilling 
engineering team leader, wrote to John 
Guide, BP's well team leader: "We have 
located 15 Weatherford centralizers 
with stop collars ... in Houston and 
worked things out with the rig to be able 
to fly them out in the morning . . . We 
need to honor the modeling to be con- 
sistent with our previous decisions to go 
with the long string." 

Guide objected: "It will take 10 hrs to 
install them ... I do not like this and . . . 
I [am] very concerned about using 
them." On April 16, Brett Cocales, BP's 
operations drilling engineer, e-mailed 
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Brian Morel, another BP drilling engi- 
neer: "But, who cares, it's done, end of 
story, will probably be fine and we'll get 
a good cement job ... So Guide is right 
on the risk/reward equation." 

On April 17, BP informed Gagliano 
that it had decided to use only six cen- 
tralizers. Gagliano then ran a model 
based on seven centralizers and 
reported to BP on April 1 8 that the "well 
is considered to have a severe gas flow 
problem." If BP installed the additional 
centralizers, it would cost an estimated 
§41,000 per hour for the completion 
delay. BP went with the six centralizers. 

After a well is cemented, drillers rou- 
tinely run a cement bond log, an acous- 
tic test that measures how well the 
cement has bonded to the casing and 
surrounding formation. On April 18 a 
crew from oil services contractor 
Schlumberger flew out to the rig to per- 
form the test. But BP told the crew it 
wasn't needed and flew them off the rig 
on the morning of April 20. Gordon 
Aaker Jr., a failure analysis consultant 
with the firm Engineering Services, told 
the House committee investigating the 
blowout that it was "unheard of" not to 
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perform this routine test on a single casing well. He called 
BP's decision to skip the cement bond log "horribly negli- 
gent." BP did not respond to requests for comment. 

Shifting the Burden of Proof 

THE EVENTS OF THE WEEK PRECEDING THE BLOWOUT 
point to what Allan J. McDonald, author of Truth, Lies and 
O-Rings: Inside the Space Shuttle Challenger Disaster, calls 
switching the burden of proof, a reversal that leads to a kind of 
bureaucratic illusion. The closest analogy is the space shuttle, 
a system so complex and dangerous that a coldly factual analy- 
sis would show the spacecraft presented a risk almost too high 
to tolerate. During the Challenger accident investigation, the 
physicist Richard Feynman asked NASA for its failure rate. The 
answer: one in 100,000. Feynman was incredulous, pointing 
out that this meant a shuttle launch every day for 300 years 
with only a single mishap, when the demonstrated failure rate 
was between one in 25 and one in 60. "NASA's figures were 
totally baseless," McDonald says, "and were just backed into 
as a number that was acceptable to Congress. " 

McDonald, who is the former director of Morton-Thiokol's 
space shuttle solid-rocket-motor project, says that the com- 
pany's engineers knew there was a problem with the shuttle 
boosters' O-rings. The seals, which kept blistering gases from 
escaping the motors, could turn brittle and leak in tempera- 
tures below 53 degrees Fahrenheit. On the morning of Jan. 
28, 1986, the temperature in Cape Canaveral was 36 degrees. 

But the company managers pressed forward — the mission 
had already been postponed six times because of weather and 
mechanical problems — and engineers were left having to 
prove the components would fail. "It's a trap," McDonald 
says. "Is it safe enough to fly? is the correct question, not that 
you have to prove it will fail. If you can't prove that it will fail, 
then there will be zero failure rate!" If a system never fails, he 
explains, then why bother spending time and money on 
safety? That inversion of logic "changes the burden of proof, 
and that is a fatal mistake." Thiokol's engineers ultimately 
relented. The shuttle broke apart 73 seconds after launch. 

By the time Halliburton's Gagliano ran his models about 
gas flow and centralizers for the Macondo well, everyone but 
the drilling engineers was operating in a haze of justification 
and rationalization. Gagliano showed there might be gas 
leaks, and gas leaks increase the risk of a blowout. But the 
models didn'tprove that a blowout would occur. 

Deepwater wells have one final line of defense: the blow- 
out preventer (BOP), a five-story tower of valves atop the well 
bore that can, in principle, lock down and shut off a runaway 
well. The Macondo BOP, however, was severely compromised. 
One of its pipe rams — horizontally opposed plates that clamp 
around the drill pipe to block methane and fluids rising 
through the BOP — had been swapped out for an inoperable 
test version. The conversion is common in the industry, 
decreasing testing and operation costs but increasing risk. 

Investigators also found that one of the BOP's control pods 
had a dead battery, making it unable to receive the 

CONTINUED ON PAGE 123 
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By now the 
Deepwater Horizon 
has been burning for 
more than 40 hours 
and listing for the 
past 33 because of 
damage to the rig's 
ballast-control 
system. As the 
platform begins to 
sink, the riser 
attached to the BOP 
breaks. Fifteen 
minutes later, the rig 
is fully submerged. 
Coast Guard 
crewmen report "fire 
is still coming from 
the water." The 
disaster on the 
drilling platform is 
over, but the worst 
offshore oil spill in 
U.S. history is just 
beginning. 






The shadow of the legendary video-game 
character Master Chief looms over Halo: 
Reach's executive producer Joseph Tung 
and creative director Marcus Lehto. Photo- 
graphed at Bungie Studios, Kirkland, Wash. 
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THE CREATORS OF A 
SEMINAL VIDEO-GAME 
SERIES ARE MAKING ONE 
FINAL EPISODE, IF THEY 
CAN MAKE IT TO ZERO-BUG 
RELEASE, THE GAME MAY 
PLAY FOR A LIFETIME. 

BY ERIK SOFGE 



THE HUMANS ARE LOSING. In a sprawling industrial site, a mix of open, 
dust-swept killing fields, claustrophobic hallways and obstacle-laden vehi- 
cle bays, 8-foot-tall mandibled aliens are cutting down team after team of 
Homo sapiens soldiers. Those aliens, called Elites, are not only larger than 
their opponents, they also possess force fields and advanced beam weap- 
ons that emit crackling blue and red plasma bolts. The Elites are among 
the toughest of the Covenant, a confederacy of alien species united under 
the banner of religious fanaticism and galaxy-spanning war. 

But the humans who are fighting — and losing — are elite in their o 
right, cybernetic supersoldiers called Spartans. These commandos 
decked out in their own force fields, which radiate from strength-enhanci 
powered armor. In the brutal calculus of this particular conflict, the alie 
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are stronger, but they should also catch more bul- 
lets and shrapnel from rockets and grenades. This 
is supposed to be a fair fight. 

In the Kirkland, Wash., offices of Bungie, the 
studio behind the blockbuster series of Halo 
games, developers watch as thousands of these 
fights play out unequally. "We have heat maps 
that show, based on color, where people are 
dying a lot," says Joseph Tung, Halo's executive 
producer. "We can see which weapons are being 
used, how many deaths are occurring with each 
particular weapon. We mine quite a lot of hard 
data." And the numbers spilling across computer 
monitors in Bungie's converted supermarket 
headquarters are damning. It is mid-May 2010, 
and a week earlier Bungie had launched a free 
beta version of its upcoming Xbox 360 game, 
Halo: Reach. Since then, millions of players 
around the world have been putting the unfin- 
ished product through its paces on Microsoft's 
online network, Xbox LIVE. In a game mode 
called Invasion Slayer, in which two teams of up 
to six players — one side alien, the other human — 
face off until one team scores enough total kills, 
the Elites are winning 60 percent of the time. A 
mere 10 percent discrepancy, but for the most 
anticipated game in the world, it's a disaster. It 
points to the existence of an "exploit" that favors 
the Elites. Left unchecked, the exploit would send stat- 
obsessed players to blogs and online message boards until 
the only people left playing Spartans would be suicidal, unin- 
formed or stubbornly loyal to the human race. 

Halo: Reach is Bungie's final installment in a series that 
changed the gaming industry and barged its way into pop 
culture (although Microsoft, which owns the franchise, can 
produce more Halo games). Collectively, the Halo games 
have sold more than 27 million copies and have almost 
single-handedly established Microsoft's Xbox as the video- 
game console of choice for serious gamers. Fan dedication to 
the franchise is legendary. And the games have made 
Microsoft a fortune. Halo 3, the last full game in the series, 
raked in more than $170 million in its first day of release. 
That's more than double the highest-grossing single day for 
a movie — $72.7 million for Twilight: New Moon, in November 
2009. So Bungie's final game is understandably a big deal. 

Halo's plot has always been a bit convoluted: There's an 
interstellar civil war going on between factions of the Cove- 
nant, and humans are caught in the middle. Huge galactic 
weapons of mass destruction called Halos threaten entire 
civilizations. Players inhabit the body of a messianic super- 
soldier named Master Chief, who fights back against the 
aliens to ensure the survival of humanity. Reach is a bit of a 
risk, plot-wise, for Bungie. It's a prequel, with no Master Chief 
as a central character. And it's a tragedy — the team of Spar- 
tans are defending the planet Reach against a Covenant 
assault in the year 2552, and true to their namesakes, the 
Spartans are making a heroic last stand. The end of the game 
is clear from the beginning. Reach is going to be destroyed — 
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and all of its human inhabitants are 
going with it. 

The enemies in Reach have also 
taken a turn for the malevolent. 
Creative director Marcus Lehto, 
who has been with Bungie from the 
start, asked the Reach team to 
revamp the Covenant, replacing 
their bursts of English dialogue 
(much of it intended as comic relief) 
with guttural alien-speak and giving 
their weapons a more sinister look 
and feel. "We needed the Covenant 
to be mean and terrifying," Lehto 
says. "This game is darker than the 
others. They needed to be the vil- 
lains again." 

But the dirty little secret to Halo 
is that its characters and plot were 
never the main reason for its addic- 
tive appeal. Sure, the environments 
and art direction are stunning, but 
what's given the series lasting 
impact is its online game engine, 
which allows players from around 
the world to battle it out in teams, 
play capture the flag or engage in a 
free-for-all slaughterfest with every 
virtual soldier for himself. In an industry in which online com- 
bat is the current coin of the realm (every title from Call of 
Duty: Modern Warfare 2 to FarmVille has some form of net- 
worked gameplay), it's easy to forget that this wasn't always 
the norm. In fact, Bungie popularized the idea in Halo 2, the 
first mass-market game to take full advantage of the Xbox's 
Internet connectivity. 

And few game developers know how to attract dedicated 
players like Bungie does. Tung, who joined the company 
toward the end of Halo 2's development, pointed out that since 
its release in 2004, Halo 2 has remained one of the top-played 
games on Xbox Live. That ended earlier this year, when Micro- 
soft pulled the plug on online play for original Xbox titles. But 
Halo 2 players wouldn't let go, refusing to shut their consoles 
down after the designated cutoff and forcing Bungie to keep 
its servers on for an additional 26 days. Six years and one gen- 
eration of hardware after launch, Halo 2 was still an online hit. 

THE CLOCK IS TICKING. Not audibly, but there is a clock, a wide, 
red, digital readout mounted on the balcony that overlooks 
most of the workstations in this eclectic office space. The 
clock displays the countdown, in days, hours, minutes and 
seconds, until ZBR, or Zero-Bug Release. When it hits zero, 
the game, while not quite ready to ship, must no longer be 
generating new bugs. 

Battling those digital 
glitches is the final stage of 
a project that has lasted 
more than three years. Most 
of that time went into the 
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Halo: Reach aims to outgun its 
predecessors with an arsenal 
of new weapons and vehicles. 
Players can also engage their 
creative sides by customizing 
their Spartan soldiers' armor or 
by constructing environments 
to duel each other in. This 
battle-zone builder in Halo: 
Reach allows any player to 
create enormous and complex 
worlds that can be shared 
online, opening up potentially 
unlimited arenas for gameplay. 
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creation of interactive environments, visuals and program- 
ming of the engine — the core framework of code that forms the 
foundation for nearly everything else. But the closing stages of 
game development are always a frenzy of bug killing. 

Finding those bugs is the point of the massive public beta 
release. During an 18-day period, 2.7 million players logged a 
total of 16 million testing hours and uploaded 1.3 terabytes of 
screen shots and videos of moments that were glorious, 
bizarre, buggy or all of the above. The sheer variety of poten- 
tial glitches is staggering. Textures, light sources and objects 
can blink in and out of existence; computer-controlled char- 
acters might blithely ignore the bullets slamming into them; 
or the game may simply freeze up and go black. One of the 
more surreal challenges for Bungie coders was a King Kong- 
size monster, called a Mule, whose skeleton kept inexplicably 
popping out of its body as it stomped after Spartans. Now 
consider that every new action of the millions of players opens 
up the possibility of yet another previously undiscovered soft- 
ware error, and the scale of the task explodes exponentially. 

"If you're making a movie, you can tailor the experience 
down to the smallest detail," says Sage Merrill, sandbox 
design lead, who oversees the interaction between players in 
multiplayer modes. "For us, there's no way we can test all the 
possible iterations of everything every player's going to do 




and what's going to happen. It 
becomes sort of this living entity." 

Eliminating errors is one thing, 
but getting the feel of gameplay 
right is another challenge alto- 
gether. To keep the game interest- 
ing, it must be not only polished but 
also fun to play — challenging with- 
out being intimidating for inexperi- 
enced players. Bungie engineers 
analyze a constant flow of raw data 
to fine-tune the engine, from larger 
trends to second-by-second analysis 
of exactly what kind of weapon a 
given player is using when he pulls 
off a streak of wins without dying. 



RESPONDING TO THIS DATA requires a 
deft touch — each tweak can generate 
new bugs or trigger negative feed- 
back. "We've learned through experi- 
ence that if you change the rate of fire 
of a particular weapon in the tiniest 
way, you will annoy someone," Tung 
says. "There's always someone who 
loved exactly how that weapon fired previously. The whole time 
you're moving multiplayer forward, you're asking, How do you 
preserve what was great about it?" 

Which is why a 10 percent win discrepancy is such a chal- 
lenge. Bungie developers can boost the capabilities of the 
Spartans or degrade the strength of the Elites by degrees, but 
each change must be made with extraordinary care to keep 
bugs at bay and players happy. 

Still, Lehto and Tung maintain that the studio's foremost 
goal is to make a game that its staff wants to play. Cliched as 
that may sound, Bungie is a demanding, detail-oriented tribe. 
To make a game worthy of the staff, the last of the bugs must 
be exterminated and the balance between man and alien must 
be resolved. So at the end of the day on a Friday, after a week 
that saw some developers working as many as 16 hours at a 
stretch, a group marches upstairs to annihilate one another in 
the only conference room that hasn't been annexed as an 
office. This is a tradition of sorts, the Friday-night play test. 
They're trying yet another custom-built mode pitting Elites 
against Spartans. And after spending years working on noth- 
ing but Reach, they're having a blast playing, of all things, 
Reach. A lucky grenade bounce or a one-in-a-million head shot 
evokes that universal Halo question: "Did you see that?!" 

The ZBR clock is still ticking. It reads 18 days, 7 hours and 
30 minutes. That's fewer than three weeks to turn 60 percent 
into a balanced 50, and to turn Halo: Reach into the industry- 
redefining masterpiece that everyone wants and expects it 
to be. There are still dozens of art- 
ists and programmers in their cubi- 
cles, working toward that goal. But 
upstairs, the conference room is 
howling. Maybe the Elites are still 
winning. Maybe not. pm 
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ENERGY STAR 

AWARD 

2010 



SUSTAINED EXCELLENCE 



If you add up all the hidden air leaks in your home, they can equal a hole the size of an 
open window - and higher energy bills. Count on Lowe's for all the products you need 
to seal and save. Ask an associate or visit Lowes.com/RebateFinder, 



Lowe's 



Lets Build Something Together " 



Source: US EPA. 'Maximum savings based on replacing single-paned windows with properly installed ENERGY STAfl qualified windows in an average home. Savings will vary by geographic 
location am) utility rate. Items shown: ThermaStar by Pella 20 series window-special order. Bruce locking gunstock ha'dwood floor #284231. White closed-cell foam outlet sealer#61216. 
Paint color Valspa - Green Water 5003-4A. ©2010 by Lowe's. All r girts reserved. Lowe's and the gable design are registered trademarks of IF, LLC, 




The Shed Shortcut 



A VETERAN BUILDER TAKES A QUICK ROUTE TO A GREAT SHED WITH A PRECUT KIT. BY JOSEPH TRUINI 

■* For years, there have been three ways to get a shed: Build it yourself, hire 
someone to build it or buy a prefab model. A new method— constructing a shed 
from a kit— combines the sweat equity of building from scratch with the simplicity 
of using factory-cut components. All that's required are basic tools and novice- 
level carpentry skills. It's like doing a jigsaw puzzle with instructions: Fasten the 
parts together in the right sequence, and voila—a shed is born. 

I teamed up with Connecticut carpenter Tim Law to build this shed from Bet- 
ter Barns (betterbarnsandsheds.com). The compact 6 x 8-foot building has red- 



INSIDE 



CURB APPEAL + BACKUP POWER + RATTLING PIPES 



PHOTOGRAPHS BY JOSHUA LUTZ 
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FOUNDATION 

Shed kits typically 
don't include the 
foundation. We 
used 4-inch-thick 
solid-concrete 
blocks to support 
the 6 x 8-foot shed. 
Each block was set 
down on compacted 
soil, leveled in two 
directions and 
checked one against 
another. We 
shimmed up low 
blocks with 
2-inch-thick 
concrete patio 



blocks, cedar 1 x 8s 
or asphalt roof 
shingles. 

We set the 
pressure-treated 
floor joists onto the 
mudsills and 
fastened their ends 
with 3 1 /£-inch-long 
nails. We used the 
plywood floor deck 
to frame the four 
shed walls, 
positioning the 
studs and rough 
openings for the 
windows and doors. 



cedar vertical siding, two barn-sash 
windows and a transom window above 
double doors. This kit costs about 
$4800, not including shipping. The 
small kitjoins the company's eight stock 
kits ranging in size from 10 x 10 to 10 x 
16 feet, and in price from about $4300 
to $8300. They are all available with 
either pine or cedar siding. 

Our shed came with everything 
except the concrete-block foundation, 
roof shingles and fasteners. It included 
plans, necessary to obtain a building per- 
mit. Local governments often have shed- 
specific forms detailing the rules for 
"auxiliary structures." The permit applica- 
tion fee is typically $50 to $100— and 
it's a lot smarter to pay up and follow the 
rules than to be penalized later. 

Shed kits are structurally sound by 
design, so you shouldn't run into road- 
blocks. There are just two major details 
to get right. First, follow setback guide- 
lines when you're deciding where to 
build. Second, choose the right kind of 
foundation. This will be dictated by the 
building's size. A frame of pressure- 
treated landscape timbers staked into 
the ground may be all that's required, or 
you may need to pour a concrete pad. In 
our case, the rules permitted a concrete- 
block foundation. 

Tim and I built the foundation, then 
installed roofing and trim on the 6x8- 
foot shed in a day. The parts fit perfectly, 
and the finished kit was indistinguish- 
able from a scratch-built custom shed. I 
packed up my tools and headed home 
feeling just a bit tired and sore, but 
proud of the building we'd left behind. 




FRAMING 

After framing each 
wall, we installed 
the tongue-and- 
groove vertical- 
board siding while 
the wall was still 
horizontal. This 
premium kit 
included red-cedar 
siding, but less 
expensive pine 
siding is also 
available. 

We installed the 



windowless 
sidewall first, 
tipping it up into 
place and then 
screwing down 
through the 
bottom plate and 
into the floor 
frame. Once the 
first two walls 
were screwed 
down, we slid the 
second sidewall 
into place. This 



has two 
barn-sash 
windows, so we 
positioned it on 
the side with the 
best views. You 
need at least two 
people to put up a 
shed kit, and the 
work would go 
quicker with three 
or four people. 
Some labor- 
saving shortcuts 
kept the work 
manageable. For 
instance, the front 
wall, framed for 
double doors, was 



installed last. 
Before doing that, 
we assembled the 
roof trusses— the 
precut rafters and 
ceilingjoists joined 
together with 
plywood gusset 
plates, which are 
glued and nailed 
across the joints. 
We then placed 
the two gable-end 
trusses on top of 
the sidewalls. That 
way, we didn't 
have to lift the 
heavy trusses up 
and over the walls. 
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ROOF SHINGLES 

We used precut pieces of 1 /£-inch exterior- 
grade plywood to sheathe the roof. The 
plywood is cut precisely to create a space 
along the roof peak for installing a ridge vent. 

We then covered the shed roof with 
slate-gray architectural shingles, which we 
chose because they are much more 
attractive than standard three-tab shingles. 



I 



ROOF TRUSSES 

With two gable-end 
trusses propped 
between the side 
walls, we installed 
the front wall. We 
tipped and fastened 
the gable-end 
trusses and installed 
standard roof trusses 
in between. 




WINDOWS, DOORS 




Our kit included sash windows on two wall 
and a transom window above the doors. 
The transom is the kind of detail that's 
typically found only on custom-built sheds, not on prefab models. And 
the company supplied a pair of heavy-duty strap hinges to hang each 
swinging door. When considering a shed kit, remember that quality 
hardware is just as important as quality lumber. 



Classic, attractive, built-to-last 
exterior details can have an 
outsize visual impact, but their 
cost may be prohibitive when 
scaled to fit an entire house. 
Shrink the upgrades to a shed, 
though, and the costs are 
much less formidable. Here 
are four details that will add 
distinct character to an 
outbuilding, whether you are 
building a shed from scratch or 
assembling a kit. 



COPPER GUTTERS 
Properly installed, a copper 
gutter can last 50 years. 
(Aluminum-gutter warranties 
typically last 20.) Half-round 
styles in 5- or 6-inch-diameter 
sizes cost about $10 per 
linear foot, often sold in 
10-foot sections. 

WINDOW SHUTTERS 
Functional shutters aren't 
cheap, but on a shed with a 



single large window, only 
one stately wooden pair is 
necessary. Consider 
Timberlane— with mortise- 
and-tenon joinery and 
hand-forged hardware, these 
shutters are the real deal. 
Match the iron tieback 
hardware (aka shutter dogs) 
to the shed's door hinges. 

FLOWER BOXES 
Build window boxes of 
rot-resistant cedar or paint 
stock lumber with an 
exterior-grade acrylic. Build 



the box in the shed and hang it 
outside as a test container for 
new plantings. 

SPECIAL SHINGLES 
For a small roof, asphalt isn't 
the only economical option. 
Slate or copper shingles have 
old-fashioned appeal and a 
rich aesthetic. They also age 
well. As a modern option, new 
synthetic roof styles can offer 
a lifetime of performance. 
DaVinci Roofscapes pulls off a 
convincing replica of cedar 
shake and slate. 
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Lean on Me 




GETTING THE UPPER HAND ON CLUTTER WITH THE PM LADDER SHELF. 
BY JOSEPH TRUINI 



Q Informal. Versatile. Elegant. 

That's the ladder shelf, a lightweight 
storage solution that's about as 
simple as it comes: two uprights 
and five shelves designed like trays. 
A ladder shelf can turn a room into a 
library, transform a cluttered corner 
into a home office or ease the chaos 
in a laundry room. Bang it together 
out of plywood and construction 
lumber and it suits a garage, work- 
shop or utility room. 

What I like best about this proj- 
ect is that it's so easy to build. An 
experienced person can tackle it in 
a weekend, a novice over the course 
of several days. The payoff is about 
21 square feet of easily accessible 
storage space with a remarkably 
small footprint. Just fasten the shelf 
to a wall stud and you're ready to 
turn clutter into order. 




FOLDOUT PLANS 
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| Make the Uprights 

© Each upright is a continu- 
ous piece of lumber with six 
spacer blocks glued and 
nailed to it. The shelves fit 
snugly between these blocks. 

Cut 78-degree angles on 
the bottom of your uprights 
to allow them to lean against 
the wall [1]. At the top of 
these pieces, cut 12-degree 
angles, and then mark and cut 
the decorative curves [2]. 

Next, use a router and a 
%-inch-radius cove bit to cut 
the cove on both front edges 
of the uprights and of the 
stock you're going to cut into 
spacer blocks [3]. Most of 
these blocks are 9 inches 
long, but the bottom blocks 
are 6 inches and the top ones 
on each side are 14 inches— 
those top pieces get the same 
curve as the uprights. Once 
that work is done, crosscut 
the blocks. Glue and nail them 
to the uprights using a piece 
of wood the width of your 
shelves as a spacer [4]. 

I Build the Shelves 





© Rip and crosscut the stock 
for the side and backsplashes 
of the shelves. Use a router 
and edge guide or a router 
table [5] to cut the grooves 
in these pieces to seat the 
shelf bottom. Finish the side 
splashes by cutting the 
4-inch-radius curve on their 
fronts, and cut the eyebrow 
curve on each backsplash. 

Next, rip and crosscut the 
bottoms. To assemble a shelf, 
squeeze glue into the 



stopped groove in each side 
splash, push the shelf bottom 
into the groove [6] and nail 
through the side splash and 
into the bottom. Do the same 
on the opposite side, then 
slide the back on. Finally, use 
glue and brads to apply the 
front edging strip. 

Next, prime, sand and 
apply two coats of paint to 
the pieces. But leave bare the 
gaps between the spacer 
blocks, where the shelves go. 



Join Shelves and Uprights 



© To assemble the unit, lay an 
upright on the floor, and bore 
pilot holes through the inside 
of a side splash and into the 
side of the upright [7]. Turn 
this subassembly over and 
repeat the procedure for the 
opposite upright. Note that 
you should screw a 1 /^-inch 
plywood spacer to the back 
of the top shelf to keep the 
shelves from touching the 
wall. That way, a bulge in the 
wall won't prevent the ladder 



shelf from being fastened 
securely. Allow for this 1 /4-inch 
spacer by offsetting the 
back of the top shelf Vi inch 
from the back edge of the 
uprights. Align the lower 
shelves with the top shelf. 

To install the unit, place it 
against the wall and check for 
level. Bore pilot holes through 
the back of the top shelf and 
into a wall stud. Drive in 
a pair of 3-inch drywall or 
trim-head screws, pm 




78° 



-\o 



Construction 
and Materials 
Notes: 

Grooves: Each 
groove is 3 /a inch 
deep by Vi inch 
wide. Locate each 
A inch from the 
bottom edges of 
the side splashes 
and backsplashes. 
Stop the grooves in 
the side splashes 
5 /b inch from the 
front edges. 
Nails, Screws, 
Brads: Five 
VA-inch finishing 
nails go through 
each top, bottom or 
spacer block into 
the uprights. 
Use three 2-inch 
finishing nails to 
nail each rear 
corner of aside 
splash to a 
backsplash. 
As required: 
Hammer VA-inch 
finishing nails 
through the side 
splashes into the 
shelf bottoms. 
Five VA-inch 
flat-head screws 
go through each 
side splash into 
the upright. 
As required: Use 
%-inch brads for the 
edge banding on 
the shelves. 
Misc.: You'll also 
need sandpaper, 
glue, primer and 
topcoat. 



THE 
MEASUREMENTS l» 














Key 


No. 


Size and Description (Use) 


Key 


Wo. 


Size and Description (Use) 


\ 


A 


2 


34" x 4" x 76" poplar (upright) 


| 


2 


14" x 4" x 21" poplar (side splash) 




B 


2 


34" x 4" x 14" poplar (top block) 


J 


2 


34" x 4" x 24" poplar (side splash) 




C 


8 


34" x 4" x 9" poplar (spacer block) 


K 


1 


%" x ll 3 /s" x 33M" birch plywood (shelf bottom) 




D 


2 


34" x 4" x 6" poplar (bottom block) 


L 


1 


W x 14 3 /s" x 33M" birch plywood (shelf bottom) 




E 


5 


34" x 6" x 32 1 /i" poplar (backsplash) 


M 


1 


Vi" x 17" x 33M" birch plywood (shelf bottom) 




F 


2 


34" x 4" x 12 3 /s" poplar (side splash) 


N 


1 


Vz" x 20" x 33M" birch plywood (shelf bottom) 




G 


2 


%" x 4" x 15 3 /8" poplar (side splash) 


O 


1 


Vz" x 23" x 33M" birch plywood (shelf bottom) 




H 


2 


%" x 4" x 18" poplar (side splash) 


P 


5 


3 /s" x W x 32>4" poplar (edging) 



ILLUSTRATION BY AXEL DE ROY 



'' ONCE YOU START, 



YOU'RE ALREADY FINISHING 



POLYSHADES® GIVES YOU BEAUTIFUL STAIN AND 
DURABLE POLYURETHANE PROTECTION IN ONE EASY STEP. 

Think of Polyshadcs* as the perfect mix of beauty and protection , Polyshadcs® provides 
beautiful color along with a durable topcoat that protects wood from everyday wear and 
tear, so you can go from unfinished to finished in just one step. Available in 12 rich wood 
tones, Polysliades® makes it easy to get beautiful results, even' time. So get started 
And gel finishing. 
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MINWAX 



Makes And Keeps Wood Beautiful™ 
Get Inspired. Visit minwax.com 




Homeowners Clinic 

by Roy Berendsohn 



Cold-Weather 
Curb Appeal 



Last summer, we did a lot of landscaping and 
installed a new front door. The house looked good. 
Then, in September, I was away for a week— and I 
couldn't believe how drab it all appeared when I got 
home! Everything was brown and ugly, and it stayed 
that way until spring. How can I do better this year? 



A Curb appeal is easy to achieve in 
the spring and summer. Pretty 
much any clean house with a decent 
front lawn looks okay. In the fall, it's a 
different story. That rich brown mulch 
you put down last spring starts to look 
a little weather-beaten, and the flowers 
you planted in May are way past their 
prime by Labor Day. Then leaves begin 



to fall, and curb appeal vanishes over- 
night. It's enough to make you wonder 
why you worked so hard in the summer 
to keep everything looking nice. 

Surprisingly, though, autumn is a 
great time of year to restore a land- 
scape's vitality. Almost everywhere in 
the United States, temperatures cool 
off, rainfall increases and the weather is 



more conducive to yardwork. 

Begin with the lawn. If the grass is 
dry and brittle, start by applying 1 inch 
of water a week to help restore its tex- 
ture and color. And if you fertilize only 
once a year, do it in autumn. There's less 
weed growth, so the fertilizer does the 
most good for the grass, not the weeds. 
Applying it in the fall not only greens up 
the grass but provides carbohydrates 
for the plants to store over the winter, 
which helps them bounce back the fol- 
lowing spring. The potassium in fall fer- 
tilizer blends helps to improve the cold 
tolerance or, in horticultural parlance, 
the hardiness, of the grass. 

Next, take care of the flower beds. 
Refresh their borders by cutting along 
the edges with a round-nose shovel. 
Turn over faded mulch using a bow rake. 
As for flowers and plants, fall mums, 
pansies and kale are a good bet to add 
color to the muted autumn landscape 
in almost any climate. Then, if you live in 
the northern half of the United States, 
ask your garden center about varieties 
that are particularly cold tolerant. For 
instance, Mammoth Mum was devel- 
oped by the University of Minnesota for 
extreme hardiness. And, if you haven't 
added them already, consider planting 
evergreens, especially easy-to-manage 
varieties such as yews. 

Next comes the house. Spider webs, 
light fixtures filled with dead bugs, a 
weather-beaten entrance mat, and mil- 
dew on siding and trim all conspire to 
make a house look 
uncared for— in any sea- 
son. In autumn, these 
unattractive visual cues 
are heightened. 

A quick once-over 
with a pressure washer 
or a morning's work with 
a broom and a garden 
hose is enough to take 
care of most of these 
problems. Use a shop 
vacuum to take dead bugs out of elec- 
trical fixtures. Once the lawn has sprung 
back to life, the gardening work is done, 
and the house is clean, your place can 
look great all the way until next spring. 

Battery Backup 

We lost power last winter, and now 
I'm interested in setting up some 
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backup power. I've heard about 
systems that use batteries that are 
trickle-charged from the grid. It seems 
like a good idea, but how much can 
you really power with batteries? 
These systems are very practical and 
are a great way to power selected cir- 
cuits—not an entire home— during a 
power outage. "The key," according to 
Fred Banner, the owner of Banner 
Power in Rockville, Md., "is to determine 
what you need to run and how long you 
typically need to run it." Banner's com- 
pany installs backup power systems 
that consist of either a battery bank 
housed in a cabinet and an inverter or a 
battery bank paired with a standby gen- 
erator. For most homeowners, he says, 
the essential equipment to keep run- 
ning is the refrigerator, the heating sys- 
tem, some lights, a sump pump and a 
well pump. In some cases a sewage 
ejection pump is added to that list. 

Given that the average power out- 
age will last only 3 to 5 hours, a bank of 
eight or 12 batteries is enough to han- 
dle the electrical load. There are several 
caveats. First, the system requires 
topnotch components that operate 
with peak efficiency. While you could 
probably cobble together a system from 
a local auto parts store and a home 
center, I wouldn't recommend that. 
You'll end up creating an inefficient sys- 
tem. Sure, it'll supply some current, but 
standard automotive batteries will wear 
out quickly compared to deep-cycle bat- 
teries that are designed for backup 
power. Even if you don't care about this, 
you're liable to damage appliances or 
machines with under-voltage. 

Also, when you're choosing your sys- 
tem, be sure you're calculating the load 
for your specific appliances. An Energy 
Star refrigerator might only need to run 
a couple of hours a day to maintain its 
internal temperature, but an old clunker 
might require so much current from the 
batteries that it will quickly run down 
the system's charge. 

It's logical to ask what benefits this 
system offers compared with a backup 
generator. "The transition to battery 
power is seamless, silent and occurs 
automatically in 8 to 12 milliseconds," 
Banner says. For prolonged outages, 
you can run on a combination of battery 
and generator power during the day 



problem: Not enough 
wire to splice. 

Use an 
innovative new 
connector. 




Among the more 
annoyingjobsthata 
homeowner can tackle is 
making a minor electrical 
repair or modification in 
an older home. Usually 
the last inch or two of 
wire is beat up and the 
insulation is damaged. By 
the time you've cut back 
to clean conductor, 
there's not enough wire 
left to make the new 
connection. It's pure 
frustration. 

Enter Ideal Industries' 
new in-line wire 
connector, the SpliceLine. 
It's a small tool-free 
connector that's simply 
pushed into place. Strip 



the end of the supply wire 
and slide the SpliceLine 
over the wire's end. Strip 
the end of the new wire 
and push that into the 
other end of the 
connector. The wires both 
contact a diagonal 
conductor in the center. 
You can check the 
connection before the 
final hookup by inserting 
the probes of a continuity 
tester into the small port 



below each wire. The 
SpliceLine's slim design 
allows it to fit in tight 
spots and, since it isn't a 
crimp connector, you can 
use it where a crimp tool 
won't fit. The connector 
works with a range of 
wire sizes— 12 through 
20 solid and 12 through 
16 stranded. A pack of 10 
costs $2. - R.B. 



and switch to battery power at night. 
Battery-operated systems don't pro- 
duce carbon monoxide and, unlike a 
portable generator, which burns fuel 
even when it's not supplying power, a 
battery backup system provides power 
only when called for. 

A hybrid power system consisting of 
a battery bank and a generator is obvi- 
ously more expensive than a generator 
by itself. A bank of batteries, a cabinet 
to house them, a high-efficiency inverter, 
cable and related components will cost 
at least $1200, Banner says. Adding a 
small standby or portable generator 
would probably double that sum. 

Replacing Historic Siding 

I was replacing the siding on my 
100-year-old house with cement 
board— until I received a stop-work 
order from the town. The house is in a 
historic district and, the town says, 



the old wood siding was supposed to 
be replaced with a similar material. In 
my opinion, the new siding is an 
almost exact substitute for the old 
material. What's your take on this? 
Sorry to hear it. Few things can bedevil 
a homeowner like building codes, his- 
toric or otherwise. Towns often follow 
or adapt guidelines published by the 
National Park Service, which call for 
replacement only as a last resort. Clean- 
ing, repairing or careful patching are the 
preferred restoration methods for his- 
toric structures. When siding must be 
replaced, the new material is supposed 
to be the same shape and dimensions 
as the old and made from a closely 
matching material. Unfortunately, in 
most cases a pretty good match just 
doesn't pass muster. 

So just what is a conscientious 
homeowner to do? The only way to 
know if the new siding will meet local 
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standards is to ask the town's historic 
district its opinion. If you really need to 
replace the siding, see if you can set up 
a meeting at the house and have a sam- 
ple of your proposed replacement mate- 
rial on hand. 

In many cases, though, old siding is 
in better condition than its surface sug- 
gests. The paint may have failed 
because of age, poor application or 
moisture-vapor movement from inside 
the house to the outside. It can be much 
less expensive to take care of problems 
that are causing the paint failure, rather 
than investing in new siding. That's true 
with any house, not just a historic one. 

Chimney Creosote 

My chimney has a thick formation of 
hardened creosote on its liner. I keep 
a nice hot fire using dry hardwood 
(mostly oak) in my wood furnace and 
I brush out the chimney every year. 
I've even tried using granulated 
creosote remover. What can be 
the problem? 

Creosote happens, so to speak. It can 
form despite a homeowner's best 
efforts to burn wood cleanly. One prob- 
lem can be a stove or furnace that oper- 
ates with an aggressive thermostat that 
limits combustion air, says Ashley 
Eldridge, director of education for the 
Chimney Safety Institute of America. 
First, limiting combustion air makes the 
smoke rise more slowly. The longer the 
smoke's "residence time" in the chim- 
ney, the more heat it loses, and the 
more likely it is that water vapor and 
combustible byproducts will condense. 
Second, restricting combustion air 
increases smoke density. That speeds 
condensation, too. Overtime, a thin film 
forms inside the chimney— each burn 
cycle adds a layer, and creosote starts 
to build up. In the worst case, this can 
result in a thick, glossy coating that 
chimneysweeps refer to as glaze. 

The problem is worse in a chimney 
that runs up the side of the house, 
because its surface is exposed to cold 
temperatures and the smoke's heat 
loss is all the more dramatic. 

Your first step is to hire a certified 



chimney sweep to clean the flue. If the 
deposit is shiny and looks like a glazed 
surface, it's particularly dangerous 
because that means that it's dense and 
fuel-rich. To avoid the risk of a chimney 
fire, don't use the furnace until the 
deposit is removed. 

Next, contact the dealer who sold 
you the stove or furnace (or the manu- 
facturer that built it). Describe the prob- 
lem. The thermostat could be defective, 
or there might be a better way to build 
a fire in it to optimize airflow. In most 
cases, a small, hot fire is your best bet 
to reduce creosote. But that does 
require you to refuel more often. 

Shake, Rattle and Roll 

The pipes in our house have started to 
rattle and squeak. How do we stop 
this annoying noise? 

A common cause of this problem is 
water hammer: You'll hear a loud bang 
in the plumbing when someone shuts 
off a faucet, or when the solenoid closes 
on a dishwasher or a washing machine. 
(There are other sources as well.) The 
bang is followed by a rattle in the pipe. 
The solution is to install a water- 
hammer arrestor, essentially a fitting 
that acts as a shock absorber to cush- 
ion the impact of water slamming into 
plumbing. In some cases, the arrestor is 
soldered into copper pipes, but in other 
situations, such as the supply to a 
clothes washer, it simply threads on. In 
houses equipped with a pressure regu- 
lator on the incoming water line, some- 
times the regulator needs to be adjust- 
ed or repaired to reduce incoming 
pressure. 

Pipe rattling and squeaking can also 
be caused by loose hanger straps, pipe 
hooks and supports. Sometimes sloppy 
installation is to blame, but more often 
the part simply works loose, allowing 
noise-creating pipe movement. In other 
cases a plastic or metal pipe rubs 
against the framing lumber that it pass- 
es through, creating a squeaking noise. 
Most of these noises occur in inaccessi- 
ble areas— inside walls or floors. If you 
can track the noise to an area in which 
the pipe is exposed, sometimes you can 



refasten the pipe or install new hangers. 
For major remodeling jobs, you might 
consider a pipe-mounting system such 
as the Acousto-Clamp, a plastic pipe 
hanger that has a noise-insulating 
sleeve into which the pipe mounts. 

A Sinking Feeling 

I found a hole in a flower bed near the 
house's foundation and for the life of 
me I can't figure out what's going on. 
It wasn't there one day and then it 
suddenly appeared— if not overnight 
then in a couple of days. It's about a 
foot deep. We don't have problems 
like this anywhere else around the 
yard. What could it be? 
There can be several causes. If it's ani- 
mal activity, there's one likely indicator: 
The dirt that came out of the hole will 
be piled next to it. If you don't see a pile 
of excavated dirt, that doesn't rule out 
animal activity. It's also possible that an 
animal has burrowed down from 
another location and its tunnel has col- 
lapsed. Check around the house for a 
concealed entry point, such as a porch 
or a set of wood steps. Call an animal- 
control company if it turns out to be a 
critter problem. 

Another cause of these mystery 
holes is when old clay-tile drain lines or 
bituminous-fiber sewer pipes (often 
called Orangeburg pipe) collapse. In 
other cases, tree roots grow into these 
pipes and push their sections apart. Soil 
above the gap can be washed down by 
rain and melting snow. For a while, the 
soil will be flushed out of the drain, but 
eventually the roots and dirt combined 
will clog it. 

Because a collapsed sewer or foun- 
dation drain can lead to severe prob- 
lems, you need to do some careful 
excavation to reveal the problem. You 
may be able to tackle the repair, but it's 
likely that you'll need a plumber or a 
foundation drain company. pm 



Got a home-maintenance or 
repair problem? Ask Roy about it. 
Send your questions to 
pmhomeclinic@hearst.com or to 
Homeowners Clinic, Popular Mechan- 
ics, 300 W. 57th St., New York, NY 
10019-5899. While we cannot 
answer questions individually, 
problems of general interest will 
be discussed in the column. C\ 
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ON HOME HEATING COSTS! 




& CONTROLS HEATING COSTS WITHIN YOUR BUDGET 

Never have to buy fuel— oil, gas, 
kerosene, wood— ever again 

■ Furnace free -duct free 

■ Lifetime warranty, no service contracts 

■ 5 ate, complete peace oi mind 

■ Clean, no fumes, environmentally safe 
■U.I lilted 

■ Preassembled— ready to use 

■ Portable (110V) or permanent (220V) 

■ Whole house heating or single roam 



Contact us 
today for 

info and 

FREE 

catalog! 



I lydro-5i I is a high performance individual room heating 
system that can save you hundreds of dollars in home 
heating costs by leplacing old and inefficient heating. 
It can replace or supplement your electric heat, gas or 
oil furnace and woadstswss. 

Hyrjro-Sil represents economy in heating: inside the 
heater is a sealed copper chamberfilledwitha harmless 
silicone fluid designed for heat retention qualities. 
The fluid is quickly heated by a varying amount of 
micro-managed proportional pov/e'. Jh\i exclusive 
technology greatly increases energy savings. 
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1-800-627-9276 
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BELTRONICS 



PERFORMANCE RULES.™ 




VECTOK 9DS 

VJ* range vs imports 



VECTOR 955 

& range vs import 



VECTOR 340 

6* range ks imports 



High Performing radar and 
laser detectors starting under $170 



When you want to be in control. 
Performance Rules 

The Vector Series from Beltronlcs protects you against all radar and laser bands. 
Take our worry free 30-day test drive* today and see for yourself. 
If you're not compfetely satisfied, simply return it for a complete refund, 
See for yourself how Beltronfes Perform: 

BELTRONICS VECTOR 

SERIES 

Call loll free 866-230-7103 or visit beltronics.com 
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y 



© 






Ai r Compressor 



y 



ir 



5 



+ ONE-DAY PROJECT 



Trash Bin Terror 

AUTHOR AND ENGINEER WILLIAM GURSTELLE GREETS TRICK-OR-TREATERS WITH A SCARY 
SURPRISE CONCEALED IN AN INNOCENT GARBAGE CAN. GET THE KITKAT—IF YOU DARE. 



THE GHOUL IN THE MACHINE 



1 ■> A prop head— zombie skull, decapitated rat— hides 
in a garbage can. Using screws or tape, the head is 
fastened to a sliding cylinder. Hit a switch as a victim 
approaches, and the air-compressor-driven cylinder 
pops the head up out of the can like a demonic 
jack-in-the-box. The head, hardware and electronics 
can be bought at evilusions.com. 



PNEUMATIC CYLINDER 



2 ■> The heart of the system is a %-inch-bore cylinder 
with a 12-inch stroke. A ]4-inch pneumatic tube 
enters each end of the cylinder. A burst of air either 
extends the tube, projecting the head upward 
6 inches above the can rim, or retracts the cylinder to 
conceal the head for the next victim. Mount the 
cylinder on a plywood bracket in the trash can. Then, 
connect the two plastic-tubing ends to the cylinder 
using push-on tube fittings. 



SOLENOID VALVE 



3 ■> To regulate airflow, a solenoid— a four-way, 
five-port model— is mounted on the plywood bracket 
inside the can. Two small ports connect air tubes from 
the cylinder. One large port, fitted with a %-inch air 
hose, connects the solenoid to a compressor. Two 
other ports release exhaust, and two terminals 
connect the electricity. 



SWITCH AND BATTERY 



4 -> A loop of low-voltage electrical wire leading to and 
from the solenoid opens and closes the valve. Connect 
a 12-volt DC power source, either an adjustable 
transformer or a 12-volt battery, at any point along the 
circuit. Wire a standard push-button switch (or a spare 
light switch) to the circuit. Test the action before 
showtime to make sure the head stays attached. Hit 
the switch just before handing out the candy, while 
you have the children's full attention. 



Blow Hot Air-* 

at New Mexico's 
Albuquerque 
International 
Balloon Fiesta, a 
gathering of 600 
hot-air balloons 
on Oct. 2-10. 
The event 
culminates in 
a "mass 

ascension"— yes, 
it's as spectacu- 
lar as it sounds. 

Bury Bulbs 

in early fall, 
before the first 
frost. Spending 
winter under- 
ground gives 
roots a head start 
on spring. 

See Stars ■ 

through a 
Dobsonian 
telescope you 
can build at 
home. Get it 
ready in time for 
World Space 
Week, starting 
Oct. 4, 53 years 
to the day after 
the Soviets 
launched Sputnik. 

Count Birds ■ 

on Oct. 10, 
during the 16th 
annual Big Sit, 
an event that 
occurs along four 
U.S. migration 
routes— the 
Pacific, Plains, 
Mississippi and 
Atlantic. Get your 
friends, beer, 
binoculars and a 
front-row seat 
for the flocks. 

Upgrade the 
Tailgate •¥ 

by carving out a 
kettle-size hole in 
a steel-top 
folding table. 
Drop a legless 
Weber inside to 
make a mobile 
cooktop with a 
prep area for 
swine time. 
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ILLUSTRATION BY BAGGER43 



URGENT MESSAGE 



Get the Emergency 
World Radio 

FREE 

The U.S. Department of 
Homeland Security* advises 
that every American home 
have an emergency radio. 

Be Prepared in Any Circumstance 

This Dynamo Emergency World Band 
Radio picks up the full AM/FM spectrum 
and worldwide shortwave hands. 

Most importantly, the Dynamo 
Emergency World Band Radio includes: 

• HAND CRANK GENERATOR 
UN CASE BATTERIES FAIL) 

* EMERGENCY FLASHLIGHT 

Newsmax's Incredible Offer — $45 Bonus 

Newsmax magazine wants every American 
family to have this emergency radio and we'll send 
it to you for FREE. Just pay our standard shipping 
and handling charge of $5,95. 

When you order your FREE Dynamo Emergency 
World Band Radio, you'll also receive four free 
issues of Newsmax magazine — a $20 value. 

PLUS you'll receive a second bonus worth $25! 
We'll send you The Franklin Prosperity Report for 
6 month at absolutely no cost to you. This is a total 
value of $45 — yours FREE! 

Newsmax magazine brings you exclusive stories 
the major media won't report. But even they can't 
ignore Newsmax magazine — which has been 
cited on Meet the Press, CNN, Fox News, Rush 
Limbaugh, MSNBC, and many other outlets. 

Each month in Newsmax magazine you'll 




$30 Value 

— Yours 

FREE 




Emergency 
LED Flashlight 




Built-in hand crank generator 

means radio operates even 

If the batteries fall! 



important Features of the Emergency World Radio: 

• 8-Band World Receiver -Long-Range AM Receiver 

■ 6 Shortwave Bands • High Sensitivity FM Band 

• High Quality 2" Speaker • Emergency LED Flashlight 

• 360- Degree Swh/eling Telescopic Arrten na 

■ Can Operate on 2 AA Rechargeable Batteries (Included) 
or on 2 D Batteries (not Included) 



read hard-hitting investigative reports and special 
commentaries from Bill O'Reilly, Ben Stein, Dick 
Morris, Dr. Laura, John Stossel, Kathleen Parker, 
David Limbaugh, Michael Reagan, and many others. 

Fox News commentator Dick Morris calls 
Newsmax "a must read" for every informed 
American. 

Special Bonus: You'll also get 6 months of The 
Franklin Prosperity Report ($25 value), Newsmax's 
sister monthly newsletter. 

Each month The Franklin Prosperity Report 

uncovers dozens of ways for you to make money, 
cut expenses and protect your wealth and assets. 
Founding father Ben Franklin was the first evangelist 
for American prosperity . . . and this report applies 
his wisdom for practical use today! 

Call or go online today to get the Dynamo 
Emergency World Band Radio plus your 2 free 
bonus gifts — a combined value of $75 — all FREE. 



Get Your FREE Emergency Radio 

PLEASE HURRY! THIS IS A LIMITED TIME OFFER 



Order Online: 
www.Newsmax.com/pop4 

Order by Phone: 
1-800-813-8802 ™™ L 



+ This offer and radio are not approved or endorsed ty the federal government or Homeland Security, 
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ToN Free: 800-766-5291 
Phone: 717-697-1999 

www.ICEJAX.coin 



Need more space? 

Build your own 

murphy bed. 




Piston-lift 
mechanism kit 

includes 

strp-hy-Ktep 

L-onsl ruction plans 

and instructional 

VXD 



Create-A-Bed f 

Toll Free 1-877-966-3852 

w ww.wallbed .com 



^p^ bscorted lours .Since 1^2 

Caravan 



S995 to $1295. •COITI 

Taxes & fees extra. All Tours Fully Guided. 

8 days California Coast & Yosemite 

8 days Yellowstone & M{. Rushmore 

8 days Grand Canyon, Zion, Bryce 

9 days Canada Tours -Rockies 

10 days Canada Tours -Nova Scotia 

8 days New England Fall Foliage 

9 days Mexico {Two Tours) 

8 days Panama Canal Cruise & Tour 
10 days Costa Rica 

Call 1-800-CARAVAN. 

Free Info Guide. Paia^an 

Or, visit us at Caravan.com. ^■* a J-n!n 




THINK OF IT AS A 

FULL-SIZE VAC THAT FITS IN 

YOUR HAND! 



Tlitj all-new Melrauulilan' 5 500 with its incredibly 
powerful 500-Watt motor makes deep cleaning the 
interior of any car ur Iruck super last and easy. It 
features a rugged steel body with elegant stainless 
finish, yet weighs less than 3 Ibsl Includes all 
attachments. Made in USA. 
www.cardryer.com ■ 1 -800-822-1802 




A FakeTV recreates the light of a real 
television. So while you are away, the 
burglar thinks you are home watching 
TV. FakeTV says "alive" in a way that 
a light on a timer never could! 

$29,95 Plus about S5 to ship 
Order Today; FakeTVxom 
Toll Free: 1 -877-5FAKETV 

Built in light sensor and timer 
Consumes just the power of a night light 



INCINOLET 

ELECTRIC INCINERATING TOILETS 




Enjoy the 
convenience, 
cleanliness of 
INCINOIET in 
your cabin, home, 
dock, or boat. 



INCINOLET incinerates waste to 
clean ash, only electricity needed. 
1 20 or 240 volts. 





INCINOLET - stainless steel, 
American made for years 
of satisfaction. 



Call J-500-527-JJJJ 
www.incin olet. com 

RESEARCH PRODUCTS 
2639 Andjon • Dallas, TX 75220 
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DR.CQLohCHIP" 

AUTOMOTIVE PAINT CHIP HEPAIR EVSTEMS 

Can Your Touch-Up Paint Do This? 




Fast, Simple, Dramatic, Paint Chip Repair 
...with WO PAINT BLOBS 



Har^d * 1 by The WaltSt. Journal 

among retail paint repair products 



* All Factory Match Colors 

* Permanent Repairs 

* No Clear Coat Needed 

* The Cure for Road Rash 

1 sizes: $3 9* $49 "$59 

Drcolorchip.com 
(866) 372-2548 

Order Your Factory Color Kit Today! 




To advertise in the PM Marketplace contact Beth Boyle at (914) 461-3269 or beth@specialaditions.com 



Winding Up 
Your Wiper Motor 

FIXING BALKY WIPERS CAN BE AS SIMPLE AS A LITTLE GREASE, 
OR AS COMPLEX AS INSTALLING A NEW MOTOR. BY MIKE ALLEN 

■» 'Tis a beautiful day. Well, except for that one dark cloud that looms ahead, 
directly in your path through the countryside. Relax, it's a short summer cloud- 
burst, and you'll pass through it in a minute or two. Raindrops dance on your 
windshield, forcing you to turn on your wipers. The blades, however, only twitch. 
Uh-oh. A few seconds later, the now indispensable rubber strips make a low-speed 
swipe across the glass, smearing the bugs and grit into a translucent paste, 
groaning and squeaking every inch of the way. And then the coup de grace: The 
blades stop cold directly in your line of vision. The good news is that you manage 





PHOTOGRAPHS BY MARC ASNIN 
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PM DIY AUTO III WIPER MOTORS 



to safely steer to the curb and wait out 
the shower. But now you've got a prob- 
lem— your wipers have quit. 

First Things First 

Did you check the fuse? 

Okay, Sometimes It's 
Not That Simple 

Actually, a wiper assembly that refuses 
to move might have a simple blown 
fuse. But usually fuses don't blow on 
their own. Even at full stall, the current 
draw of the motor should be well below 
the fuse's rating. If the fuse is blown, 
odds are there's something else wrong, 
like a shorted wiper-motor armature or 
faulty wiring anywhere along the har- 
ness between the motor and the switch. 
Even a mechanical problem like a seized 
bushing can make a fuse eventually fail. 



The fuse is okay, or you've replaced it 
with one that has the appropriate amp 
rating. There's still no action? With the 
wipers and ignition on, whack the motor 
assembly with the handle of a screw- 
driver or a rubber mallet. If that gets 
things moving, you've got a bad com- 
mutator or an open winding on the 
armature. When the motor parks, if the 
brushes are sitting on the bad segment, 
no current flows. Whacking the whole 
business smartly can sometimes jolt 
things into motion. Because there are 
often a dozen windings on the arma- 
ture, the motor runs fine until the next 
time it comes to rest on the bad spot. 

Mechanicals 

The mechanism on windshield wipers is 
as simple as could be. Inside that gear- 
box on the motor is a simple worm gear, 



spinning a ring gear and bellcrank that 
translate the motor's circular motion to 
a linear one, back-and-forth. Simple 
joints attach the transmission arms to 
the wiper pivot shaft, which is fixed to 
the cowl by some sort of pillow block. 
Lack of lubrication, ice buildup or simple 
corrosion takes its toll and can slow 
things down. A loose joint will leave lost 
motion, which can cause the blades to 
either flop around or, worse yet, catch 
each other and get tangled. 

The bad news: Sometimes it's diffi- 
cult to access the area under the cowl. 
Worse news: If you go to the trouble of 
buying an aftermarket service manual 
in the hope that it will provide some 
guidance— any guidance— as to how to 
remove the cowl, it probably won't. Cars 
are complicated enough that not every 
single thing that needs to be taken 
apart can be fit into a bound book, and 
straightforward stuff like bodywork 






1. Removing the 
cowl trim might 
make it easier to 
access all the 
whirly bits of the 
wiper transmis- 
sion. A fingerful of 
white grease on all 
the moving parts is 
a must whenever 
you're working in 
the area. Check for 
sloppy fit and lost 
motion. Lube 
the pivot points 
as well. 



2. On this truck, 
the resting position 
of the wiper blades 
on the windshield 
is trimmed out by 
loosening the 
transmission arm 
and sliding the 
pivot left and right, 
because the wiper 
arm only indexes 
on the shaft in one 
position. 
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often fails to make the cut. (Think about 
it: Is it ultimately more important to 
know the torque values for the connect- 
ing-rod bolts or where all the screws to 
the cowl are hidden?) 

A favorite friction point is the bear- 
ing surface between the wiper shaft 
and its mounting block, which is often 
nothing more than a steel shaft running 
through a hole cast in plastic. A cor- 
roded steel shaft can swell up and bind. 
It's not a bad idea to dismantle the 
mechanism, wire-brush off any corro- 
sion and reassemble the whole thing 
with a generous dollop of silicone 
grease. 

Disintegrating rubber mounting 
blocks and crumbling nylon bushings 
can leave slop in the linkage or cause 
excess friction that makes the wipers 
run as though they're coated with 
molasses. There's no recourse but to 
replace these. Unfortunately, some of 
these parts have no part number from 
the dealer, requiring you to replace an 
entire expensive assembly— or impro- 
vise. We bought a transmission arm, 
complete with bearing block and pivot, 
at NAPA for a fifth of what the dealer 
wanted. 

Motor Woes 

Is that motor assembly bad? Before 
you trot out and spend money on a new 
one, there are a few things to check 
out. Get a schematic diagram for the 
wiper system and parse out how it 
works. Generally, there are a couple of 
different windings on the motor for 
high- and low-speed operation. These 
will be supplied, respectively, with 12 
volts when the key is on and the wiper 
switch is in, duh, high or low. Start by 
back-probing the connector to the 
motor to see if the 12 volts are making 
it that far. If so, pull the connector off 
and look for corrosion on the terminals. 
Check the park wire as well. 

Got voltage? You might have one of 
those wiper systems that switch the 
ground side of the circuit on and off 
(which I think they do just to screw with 
my head). In that case you'll see voltage 
everywhere, even when the wipers are 
turned off . . . Back to the schematic. 

As a last-resort diagnostic, jumper 
12 volts directly from the battery to the 
appropriate pin on the motor's power 




Generally, the motor 

assembly is one of those 
things that have no 
user-serviceable parts 
inside and is inexpensive 
enough to make 
attempted repair 
pointless. If you have 
trouble finding a part for 
an oddball or collectible 
car, it may be worthwhile 
to open it up and poke 
around. Or maybe you're 
like me and just prefer to 
know what went wrong. 
The worm gear spins the 
ring gear as long as it's 
powered. When the 
switch is turned off, 
power continues through 
the always-hot park 
contacts— the two 
fingers that rest on the 
copper ring— instead of 
directly from the wiper 
switch. 



connector. If there's still no sign of life, 
it's time for a new motor. Before you 
unbolt the old motor, detach the trans- 
mission linkage, which may have nice, 
plastic ball-and-socket joints, simple 
pins with nylon bushings and E-rings, 
or some other arcane method of carry- 
ing the motion across the car to both 
wiper arms. 

Putting It All Together 

Reassembly should be straightforward. 
Lubricate all moving parts, using sili- 



There's a gap in the 
copper contact ring. As 
the ring spins, the park 
fingers drop into this 
gap, breaking the circuit 
and stopping the motor 
at the same spot every 
time. If you shut off your 
wipers and they stop 
immediately at some 
random spot on the 
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windshield, the park 
contacts are probably 
corroded or broken. A 
sousing with contact 
cleaner and a little 
touchup with a 
typewriter eraser should 
restore normal 
operation. Be sure to 
relube the gears before 
buttoning up. 




cone grease on rubber pieces. (Avoid 
using petroleum-based grease on rub- 
ber parts— it will deteriorate them.) 

Some wiper arms have a friction fit 
to the wiper post. To position the arms 
correctly, briefly cycle the power to the 
wipers to park them. Now attach the 
arms in their correct at-rest position. 
Other wipers have splines that mate in 
only one position, so if the arms don't 
rest properly when parked, you'll need 
to adjust the linkage elsewhere, proba- 
bly at the middle pivots. PM 
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Pick One. Just One. 

Save Their Life For $250. You'll End Up Smiling Too. 




Ming, 6 months, China 



Shiva, 1 year, India 



Mot, 13 years, Cambodia 





Durgap, 5 years, India 



Funmi, 8 years, Nigeria 



Salazar, 5years, Philippines 



Smile Train provides life changing free cleft 
surgery which takes as little as 45 minutes 
and costs as little as $250. 

It gives desperate children not just a new 
smile — but a new life. 



...one oi 


the 
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York 
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Help children with clefts and other problems. 
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WiMaMs... 
SASxem 



.Zip. 



Credit Caxd #_ 



-CLly_ 
.eMaal- 



_SLale . 



_ Expif 



SipnaliJrr . 



DVisii 3Mast«Cffld OAHEX ObSmmi 

D Hyctoaisiwlsnd. Z10101053ZFNY23 

Smile Train, P.O. Box 96211, Washington, DC 20090-6211 



Donate online: www.smiletrain.org or call: 1-800-932-9541 

bmilelrain 
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According to the U.S. Government, women should take sufficient levels of folic acid (400 micrograrrisAJay) during pregnancy to help prevent neural tube defects and reduce the risk for 
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Car Clinic 

by Mike Allen 
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The Missing Zinc 





I had a local speed shop rebuild the engine in my classic muscle 
car to as near to the original specs as they could, including all-new 
valvetrain, pistons, rings and bearings. I prepressurized the oil sys- 
tem, and the engine started right up. Within an hour's driving, the 
engine started to lose power and misfire. One of the camshaft lobes 
had failed, making the egg-shaped cam virtually round. There was 
a big divot carved out of that lifter to boot. The shop says that I used 
the wrong oil and that I should have used a zinc additive as well. 
I used a premium oil, the same one I use in my new car. 



A Ah yes, the missing zinc. Let me 
start with a primer on zinc/phos- 
phorus antiwear additives: In the '50s, 
when cars began to feature overhead 
valves and started making serious 
horsepower, the camshafts needed 
more aggressive profiles, which were 
prone to rapid wear. That's when lubri- 
cation engineers discovered the utility 
of zinc dialkyldithiophosphate (ZDDP), 
which had previously been used in 
motors as an anticorrosive additive in 
modest quantities. The phosphorus and 
zinc in this molecule are attracted to 
bare iron, coating the microscopic 
asperities (high spots) where the cam 
nose slides over the flat surface of the 
tappet. This molecule-thick layer pre- 
vents iron-to-iron contact. After a few 
hours of operation, the two surfaces 
burnish each other to a nice, smooth, 
low-friction surface, microwelding is a 
thing of the past, and everybody's 
happy. Without the zinc and phospho- 
rus, this localized high pressure, com- 
bined with the sliding friction, can 
microscopically weld the cam to the 
lifter, ripping out tiny chunks of metal. 
The industry standardized on 800 or so 
parts per million (ppm) ZDDP content 
in motor oil, and engines lasted a very 
long time. In fact, ZDDP levels eventu- 
ally rose to 1200 ppm by the '70s. 

Cut to the 1980s. Cars universally 
have catalytic converters installed to 
meet emissions requirements. Some- 
body figures out that zinc and phospho- 
rus can contaminate the precious-metal 
reactor beds in the cats, reducing their 
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effectiveness. Concurrently, in an effort 
to reduce internal friction and improve 
economy, more and more engines use 
roller tappets or roller rockers, eliminat- 
ing sliding friction at the camshaft-lifter 
interface. Even engines that have non- 
roller-bearing camshafts have better, 
upgraded metallurgy and improved sur- 
face finish at that critical cam lobe-lifter 
interface. ZDDP levels were reduced to 
1000 ppm, because higher levels were 
no longer deemed necessary. 

Now it's 2010, and emissions 
requirements are even stricter. ZDDP 
levels have been reduced back to 800 



ppm in the latest generations of motor 
oil, API's (American Petroleum Institute) 
SM and ILSAC's (International Lubricant 
Standardization and Approval Commit- 
tee) GF-4 spec. Even if some oil gets 
past the rings or the valve-stem seals in 
your engine and is drawn into the intake 
through the PCV (positive crankcase 
ventilation) vent, the cat will remain 
pristine and your exhaust will smell like 
buttercups. 

And this is right where your '60s 
muscle car gets the shaft. Too little 
ZDDP, especially in the critical first few 
minutes of engine operation, can 
destroy the surface finish of the cam 
lobes and lifters, especially on the high- 
lift cams, factory or aftermarket grind, 
used on the really fun cars. Lubrication 
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engineers at Shell say that a stock 
engine with the original camshaft grind, 
stock springs with modest seat pres- 
sures and OEM-ratio lifters should be 
fine running these 800-ppm oils. After- 
market grinds, stiff springs and high- 
ratio rockers increase cam-to-lifter pres- 
sures and would be better off with 
higher levels of ZDDP in the mix. 
Regardless of the petroleum compa- 
nies' take on this, most engine builders 
specializing in these specialty cars like 
to see that 1200-ppm number. 

Back to your problem: Your engine 
builder should have provided you with 
instructions as to what oil to use, 
because there are options. Several com- 
panies make boutique oils that meet 
that high-zinc spec of yesteryear. Amsoil 
has several oils with appropriate levels 
of ZDDP in viscosities correct for your 
car. Some suggest using a modern 
diesel-rated oil— which I recommend 
against because there are a lot of addi- 
tives in diesel oil that aren't appropriate 
for spark-ignition engines, and vice 
versa. If you can't find anything better 
at Walmart, however . . . Many main- 
stream petroleum companies have an 
oil marketed for older, high-mileage 
cars, and it usually has a healthy dose of 
ZDDP. If you need to know the ZDDP 
content of any product, ask for the 
MSDS (Material Safety Data Sheet) 
from the supplier, which will list every- 
thing in the bottle. 

My favorite solution for veteran flat- 
tappet engines has been around for 
generations: General Motors' EOS. It 
was originally sold as an engine oil sup- 
plement (get it?) for high-performance 
engines, and it has the correct amount 
of ZDDP in a form that won't plug up 
the oil filter. GM dropped this product a 
few years back, and I was hoarding my 
last six cans. Then it returned as EOS 
Assembly Lube, not recommended as a 
supplement for routine use, but only for 
breaking in a new engine. If that's what 
it takes to get it past the EPA and onto 
the shelves, fine. There are other ZDDP 
additives on the market as well. My 
favorite is Comp Cams' Break-In Oil 
Additive, coupled with the use of GM's 
EOS or Comp Cams' Cam and Lifter 
Installation Lube. 

One final thought: It's easy for the 
engine shop to blame the oil, but there 



are plenty of other potential issues that 
can wipe a cam nose. I like to assemble 
high-performance engines that have 
stiff springs, lots of seat pressure and 
high-lift cams a little differently. I leave 
out the inner valve spring and even sub- 
stitute lower-ratio rocker arms for the 
first few hours. This will substantially 
reduce cam-nose-to-lifter pressures, 
reducing wear. After a few hours at 
lower revs, I change the oil to get out all 
the wear metal and install the rest of 
the springs and the correct rockers. By 
then, the cam and lifter interface has 
been broken in properly. 

One important caveat: Do not add 
extra ZDDP additives to an oil that has 
sufficient ZDDP already on board, in the 
time-honored American tradition of "if a 
little is good, a lot more is better." 
Excessive ZDDP is corrosive, and the 
optimal level is right around the 1200- 
ppm point already in most oils that 
meet the older standards. 

A second important caveat: Oils 
marketed as racing oils may have a dif- 
ferent additive package and may have 
less detergent, dispersant, viscosity- 
index improver and other good stuff in 
them. They're really intended for racing, 
and their short drain intervals make 
them unsuitable for street-driven vehi- 
cles. To confuse the issue, some prod- 
ucts labeled as racing oil may actually 
contain the appropriate additive pack- 
age and would be suitable for street 
use. Castrol GT Racing is one. 

Thumper 

I bought some tires, and it seems one 
is bouncing now. I have taken my car 
back to the store and found out they 
had put five weights on my rim: three 
inside and two outside. Is this 
vibration normal? 

Looking at the cellphone photos you 
sent me, I count a total of IVi ounces of 
wheel weights on your rim. That's a lot, 
but not excessive. Your tire technician 
is lazy, though— he's used five half- 
ounce weights, three on one side of the 
rim and two others on the outside. He 
should have used one ounce-and-a-half 
and another single 1-ounce weight, if 
for no other reason than that two 
weights are less likely to be thrown off 
the rim than five. Since the "bouncing" 
behavior you described suggests that 
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Q. Can I use other paints over DRYLOK 
now or in the future for better 
protection on my building? 



Waterp roofer with a good quality 
latev-base paint or you can tint the 
DRYLOK for a more decorative 
appearance. However, you should not 
have to paint over DRYLOK Masonry 
Waterp roofer for better protection. 
Th e thing to rememberis that this 
coating needs to perform a task, so 
it is important to follow the label 
instructions. It is recommended to 
a p p I y th e fi rst c oat vt i t h a ny I o n o r 
polyester bristle brush for best results. 
The second coat can be applied with a 
brush or masonry roller. Follow 
directions for application Carefully. 
If the area you covered is more than the 
recommendation on the label, you're 
spreading the paint too thin. Two coats 
are usually sufficient to stop seepage. 
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the tire may be out of balance, I'd go 
right back to the store. The technician 
needs to not only check for proper bal- 
ance, but he also needs to make sure 
the tire is actually round. 

Here's my plan for sorting it all out: 
Start by spinning the tire on the tire 
machine with a dial indicator, or at least 
with a pointer on the tread. Total out-of- 
round (the difference between the tire's 
highest point and lowest point as it 
spins in relation to the pointer) should 
be 2 mm or less. If it's more, mark the 
tire and rim with a tire crayon to peg 
where the tire was mounted relative to 
the rim and demount. Check the rim for 
roundness and true without the tire 
(which should have already been done). 
Discard the rim if it's bent. 

Now remount and air up the tire 120 
degrees from its original index position. 
Check for roundness again. If the high 
spot is still more than 2 mm higher than 
the low spot, break the bead and spin it 
another 120 degrees. If it's still egg- 
shaped after that, toss the tire. 

If the tire-rim assembly is perfectly 
true but the assembly still wobbles 
when mounted on the hub, carefully 
wire-brush the wheel and the mating- 
hub surface to remove any rust, dirt or 
burrs. Smear the mating surface with 
antiseize compound and carefully 
torque the lug nuts with a torque 
wrench, not an air gun. That should cure 
any thumping. If the problem persists, 
diagnose further by mounting the tire 
on a different corner of the car and see- 
ing if the problem follows it. If so, it's the 
tire or the wheel. If not, the axle's spin- 
dle shaft is bent. 

Italian Tuneup 

When the Check Engine light started 
to come on in my minivan, I was 
worried at first because the former 
Chrysler-dealer-turned-independent- 
repair-shop wouldn't do warranty 
work anymore. 

I remember that in the 1950s 
some cars were prone to carbon 
buildup when driven too conserva- 
tively. One fix was to race the engine. I 
drive as fuel-efficiently as I can, so 



when the Check Engine light comes 
on, I accelerate as fast as the car will 
go for a few blocks. The light goes 
out, usually after I start the car the 
next time. Is the problem carbon 
buildup? Is there a better fix? 
I'd start by getting a scan tool (which a 
lot of auto parts stores will let you bor- 
row for a half-hour if you leave your 
driver's license at the register) and plug- 
ging it into the OBD II port to see what 
that trouble code actually is. 

And a can of fuel-injection cleaner 
will do a perfectly good job of removing 
carbon from fluffed-up spark plugs. 
So will a 100-mile trip at expressway 
speeds. Winging the throttle at low 
speeds trying to burn the carbon off of 
the plugs will only PO the neighbors. 

Overheated 

I've had a chronic problem with my 
2003 Chevy Venture's brake lights, on 
both sides. The bulb (3057LL) stops 
working because heat builds up and 
melts the plastic that the metal 
contacts are attached to. The filament 
is fine, but the melted plastic doesn't 
hold the contacts together anymore. I 
have seen a lot of Ventures with a 
burned-out brake light. Is there a way 
of fixing it without replacing the 
taillight assembly cartridge? The 
bulb's life is only a month or two. I have 
also tried electrical lubricant on it. 
You're not the only one with this issue. 
All I can figure is that you— and a lot of 
other Venture drivers— drive in heavy 
traffic a lot, and the heat from the brake 
lights just builds up. Aside from ventilat- 
ing the housing with a drill (just kid- 
ding—it probably won't help), I have only 
one good solution: Replace the bulbs 
with LEDs, which will generate virtually 
no heat. You don't have to do any wir- 
ing, just pick up an LED that directly 
replaces the 3057. I've seen these 
online for as little as 10 bucks. Be sure 
you get a bulb with red LEDs, not a 
generic white LED bulb. The red lens will 
pass nearly 100 percent of the red light 
but will filter out all of the blue and 
green components in the white bulb, 
which means substantially brighter 
brake lights from the red bulb. 

A side benefit: LEDs illuminate 
immediately, but incandescent bulbs 
(such as your 3057) take nearly half a 



second, roughly 400 milliseconds, to 
come to full brightness. That will give 
following traffic earlier warning that 
you're on the brakes. 

Permanent Power 

On my new Lincoln Town Car, the two 
cigarette plugs stay on when the 
ignition is shut off. This leaves 
accessories like radar detectors and 
cellphone chargers to draw current 
after the car is turned off, a sure way 
to drain the battery if you forget to 
unplug. The dealer says the plugs are 
wired directly to the battery. I would 
like to correct this if possible so I 
won't have to pull out the jumper 
cables if I leave something plugged in. 
Yup, and that's why they're called power 
points, not cigarette-lighter sockets 
anymore. At least that's how they're 
labeled on my schematic diagrams for 
all the late-model Lincolns. Any teen- 
ager or decent mechanic can rewire one 
or both of your power points to power 
off when the key is off, perhaps by doing 
something as simple as moving a spade 
lug to a different position on the junc- 
tion box. At worst, someone would have 
to splice a wire. 

But before you go to all that trouble, 
are you sure you really need to? A cell- 
phone charger would take a couple of 
weeks to run your battery down. 

You Big Sap 

I'm forced to park under a tree. Early 
spring brings tree-sap drops that form 
on my hood and roof. Commercial 
products claiming to remove these 
stains don't even come close to 
working. Cleaner waxes are simply a 
waste of time and effort. Any ideas? 

1. Don't park there. (Duh.) 

2. Use a car cover. 

3. Go to the auto parts store or 
department and get bug and tar 
remover. Follow the directions. pm 



Got a car problem? 
Ask Mike about it. Send your ques- 
tions to pmautoclinic@hearst.com 
or over Twitter at twitter.com/Pop 
MechAuto or to Car Clinic, Popular 
Mechanics, 300 W. 57th St., New 
York, NY 10019-5899. While we 
cannot answer questions individu- 
ally, problems of general interest — ^ 
will be discussed in the column. WfM 
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li:aJ:H:lliB Out of the box, it can be difficult 
getting many common file formats onto an iPad 
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Apps like Air 
Sharing HD and 
Dropbox make it 
easy to transfer 
large files from a 
PCtoaniPad. 
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Apple's Camera 

Connection Kit 

lets you plug 

a camera or 

memory card 

^ directly into 

an iPad. 



Move Any File Onto an iPad 

GETTING ALL YOUR MEDIA ONTO APPLE'S TABLET CAN BE TRICKY. HERE'S HOW. BY ANTHONY VERDUCCI 

During the past few decades of personal computing, moving files onto 
our computers has been a fairly straightforward process. We've stashed 
them on a drive— be it floppy, zip or USB— and then plugged the drive into a 
computer. The machine recognizes the drive and, a few drags and drops later, 
the files are copied. 

But Apple's iPad is a different sort of beast, with remarkably few gateways 
for files to pass through. The device has no USB jacks, and users typically need 
to use Apple's proprietary 30-pin jack in order to shuttle files onto the tablet. 
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And to do that, they need to go through 
iTunes. In other words: Our decades of 
drag-and-drop training don't apply to 
the device. 

This reliance on iTunes as a gate- 
keeper presents a significant problem: 
The software doesn't do a very good job 
of handling many common types of 
files. Despite continual updates from 
Apple, iTunes still feels like it was only 
designed to get music (and maybe the 
occasional movie) onto iPods— not to 
shuttle PDFs, text documents and huge 
numbers of photos onto an iPad. For 
many of these tasks, iTunes can feel 
woefully inadequate. 

And that's not the end of the iPad's 
file problems. Once you've moved a file 
onto the tablet, it can be tough to find it 
and do what you want with it. This is 
because, unlikejust about every PC ever 
made, the iPad has no user-accessible 
system of folders that you can employ 
to organize and open files. Instead, files 
tend to exist within the bubble of an 
individual app and can be accessed only 
from within that app. 

Despite all this, you actually can get 
almost any type of file onto your iPad— 
you just may need to go around iTunes. 

First things first. There's one very 
easy way to get smaller files onto your 
iPad: E-mail them to yourself. You won't 
want to do this with massive files, or a 
massive number of small files, but send- 
ing yourself a single photo or Word 
document as an attachment and then 
opening it on the iPad is quite simple. 

For pictures, open the e-mail, hold 
your finger against the image for a sec- 
ond and select the "Save Image" option 
that pops up. The iPad will save the pic- 
ture in its pre-installed Photos app. 

If you open a text attachment from 
within the iPad's Mail program, a button 
will appear at the top right of the screen 
that says "Open In . . ." Tap it and then 
select a program. (If you want to edit 
text documents on your iPad, we rec- 
ommend Apple's Pages, a $10 word- 
processing app. If you just want to read 
the document, the $1 GoodReader is 
adequate.) But be careful: Because the 
iPad shuttles separate copies of the 



document to each app that 
you open it in, changes made 
to one version of the file will 
not show up in any others. 

Unfortunately, using e-mail 
as a gateway to the iPad is 
unwieldy and impractical for 
large— or large numbers of— 
files. To handle these cases, 
you need another approach. 
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Right App 



An iPad can open just about any type of 
file— as long as you use the right app. Here's a 
handy list of programs for opening common files. 



IMAGES: 

Jpg, tiff, .gif, .png 



DOCUMENTS: 

.doc, .docx, .pdf 



VIDEOS: 

divx, xvid, .wmv, .mov 



Hardware Solutions 

■» Photographers rejoice: 

Photos are the one area in 
which Apple has given us a 
hardware bridge to the iPad. comics: 
The company sells a product xbr, .cbz, .pdf 

called the iPad Camera Con- 
nection Kit ($29), which allows 
users to easily offload large 
numbers of pictures onto an 
iPad. The kit comes with two 
dongles that plug into the 
iPad's 30-pin dock connector. 
One of the adaptors acts as an 
SD memory card slot, while 
the other gives you a USB jack 
for plugging in cameras directly. 
When a camera or memory card is con- 
nected, the iPad automatically opens 
the Photos program and allows users 
to pick which pictures they want to 
offload. This is especially useful for 
travelers who are looking to pull pho- 
tos from their cameras but are travel- 
ing without a full-fledged laptop (the 
photos can be transferred to a com- 
puter later by syncing it up with the 
iPad). One caveat: Even though the 
Camera Connection Kit can give the 
iPad a USB jack, it is one with limited 
functionality. While it can also handle 
some USB keyboards and headsets, it 
does not recognize USB storage 
devices (I tried). 

Software Solutions 

-» A number of third-party apps are 

designed to link your iPad to either 
online storage services or your home- 
base computer. These programs typi- 
cally allow you to gather and open all 
sorts of files. One of the most powerful 
is Air Sharing HD, a $10 iPad app that 
tricks your computer into thinking your 
iPad is an external drive, allowing you 
to easily drag and drop files onto it. The 
best part is that it's done over Wi-Fi, so 
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you don't even need to plug the iPad 
into your computer. There's also 
Dropbox, a free app that works in con- 
junction with the cloud-based storage 
service (2 GB of storage is free, 50 GB is 
$10 per month). You can play all sorts 
of media files from within the app. Still, 
this one has some kinks to be worked 
out— it crashed when I tried using it to 
push large movie files onto my iPad. 

If you need to pull large numbers of 
PDF, zip or CBZ files (that last one is 
commonly used for digital comic books), 
I suggest CloudReaders. This free app is 
very easy to use and allows you to pull 
these files from a computer either over 
Wi-Fi or by using a USB cord to sync the 
tablet with iTunes. If you do it over Wi-Fi, 
the app gives you a URL to type into 
your computer's Web browser. Go to the 
address and follow the instructions on 
pulling the files from your computer and 
sending them to your iPad. If you want 
to use CloudReaders over USB (the 
faster method), go to the Apps tab within 
the iPad section of iTunes, click on "File- 
Sharing" and then select "CloudRead- 
ers." From there, you can move these 
files directly onto your iPad from within 
the familiar confines of iTunes. pm 
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HARBOR FREIGHT TOOLS 

Quality Tools at Ridiculously Low Prices 



FACTORY DIRECT 
TO YOU! 

How does Harbor Freight Tools sell 
high quality tools at such ridiculously 
low prices? We buy direct from the 
factories who also supply the major 
brands and sell direct to you. It's just 
that simple! Come see for yourself at 
one of our 330 STORES NATIONWIDE and 
use this 20% OFF Coupon on any of our 
7,000 products. We stock Automotive 
products, Shop Equipment, Hand Tools, 
Tarps, Compressors, Air & Power Tools, 
Material Handling, Woodworking Tools, 
Welders, Tool Boxes. Outdoor Equipment, 
Generators, and much more. 
NOBODY BEATS OUR QUALITY, 
SERVICE AND PRICE! 



LIFETIME WARRANTY 



V We Have 10 Million Satisfied Customers 

V We Buy Factory Direct and Pass the SAVINGS on to YOU! 

V Shop & Compare Our Quality Brands Against Other National Brands 

V Thousands of People Switch to Harbor Freight Tools Every Day! 

V NO HASSLE RETURN POLICY V Family Owned & Operated 

We Will BeatAny Competitor's Price Within 1 Year Of Purchase! 



330 STORES NATIONWIDE 

Stare Locator: 1-800-657-8001 



Shop Online at 

HarborFreight.com 



. list tlii BUM i« sit SK oi ity dm itgs fern purplum whtn yau slvc si i Hirtjgr Fregtl Trt 
1 im. G>M h ltd w* iiy Mh* AM v (ann Ont ewpdi pr mow. ftgpgn nst ijB «n 
, iiy of In ftfewiig ■ prlv puthiss, gft oris wlA T«k CI* niwterjip gr turn** E«nia 
1 Plans. Coupon onnK u boitah!, snti. or ttrcfemd. Original asapon musl je weswled In sttre h Oder 
ro rKfi# ir* oiler: All CnmpMI Hsjtffea fsruliislK are fuolifld frm this nils vsirl Ihraiifh W11 



LLJJ 

iliininiiniilllillllllill 



75688838 



Get More Coupons at HarborFreight.com/Popmechanic 





11 DRAWER 

ROLLER 

CABINET 

INCLUttS: 

• 6 Drawer Top Chest 

• 2 Drawer Middle Section 

• 3 Drawer Roller Cabi net 

$139" 

REG. PRICE $299.99 

iii iii in i ii linn 

HARBOR FREIGHT "OBIS . IlillT 1 

Thlt nimble trjprji It yai wvrtien lull ship Hanor FielgM tioll HtUII stares, 
Dnlki, « cmhgV GMffln ML mid c* prjar pukiums. covin ibmiqi r* buqh! 
WI.1. ]r bansfarM. Oilglras gdwdp mis! M nrfunlBri m sidth, or wish soar ulnlnf 
[Urllijimijt !*nd trim jl_ snl«_l Tsirnjh IJIir. \iW Ibcjlh J/Hfllj 



CENTRAL PNEUMATIC* , 

3 GALLON 100 PSI 1 
OILLESS PANCAKE 1 
AIR COMPRESSOR 1 

LOT HO. 95275 

REG J I 
PRICE 



$39" 



ii 
n 
n 
ii 

nut isluiBlc eiupcA i gaol awrten tvt iticp Haiicrr freim swis Irani mra, 
nillnA. fr cibiigf. Ciufnia ut rslld an priw puHtout. c^opM tanns! fa* bughl, II 
sriH. 41 liamlgirer Dfijiral cauign mm ha ftroemed in sln'e. pi nidi )dk eakln 
•rear Inim or anlirad crlim Ii irdtr Is iiwrn Itit rftw. Valid ftav^h 1,1^11. . . 



$74.95 

111 46% 



3000 LB. CAPACITY 
LIGHTWEIGHT 
; iENERfti ALUMINUM 
HSBMWm racing JACK 

LOT NO. 91 039/67408 

$59" ra 

REG. PRICE $99.99 ** U 

IIIIIIIHIIIIIIIIIII 

iiiviudh freight KKii.s - 1 iMii i 

Tin raUabii coupon Is gwd antjiilKfi ijnj Hep ftiriar l-nlghl lanls dntalC sIwbe. 
onfii ar cbIqIdcI Coujun nut yeJ** on pnnr punhflJH tuupen ;imb1 ba ba»fAi. 
Hid. or Imslrnd. Qrigin*l coppan mmf br prannlari in sta™. gr wiB wiir rdalnf 
onlor rani or pferd milng m order a kelvb lhi oner, valid map int.1l 




LOT NO, 
67256 




OSCILLATING 

MULTIFUNCTION 

POWER TOOL 



: $34" 

REG. PRICE 

<*cn rti*i 



$59.99 



17 DIFFERENT ATTACHMENTS 
AVAILABLE IN BUR STORES! 



<Q^3T1 Mi 



CUT 
METAL 



CUT 

duty/all 



cur 

PLASTIC 



PLUNGE 
CUTTING 



CJI 

FLOORING 



1 save in I" in in mini ii 

I A 10/ iWBB0BfKtiijHi"ruaL5 kUHTl 

U 1 /JJ Thit rjhjablB raupon it podinrwhiuuiiu chop hUrbu freight laals 

(itlail stores. Hline, o-talalcgl.'CoTipM MMH on prior tiiithan. 

Caupn carnal ha boqil aid. nr sTanrfariel. higiml [nupon mud bi imanbi n slun. nr 

. Bin vat HULu vdei linn ir emarerj inllnt m wurn nnft ne aiier. Vjii* ihnjg|h Pwli 




AUTOMATIC 

WRIST BLOOD 

PRESSURE 

MONITOR 

LOT NO. 67212/97742 
$^99 

SAIAE 

50% 



REG. 
PRICE 
$29.99 




in'.niii.i hi h. ■ 1 r:i!ii:-, LH.-1U 1 
Tin ■,':■. Jt'lt toup]n Ie g[4d inptbtm vau ekip Mivbtr Fnlghn Tuolt jntall abrai. 
oitint ir rsQlupl Coupon nnl vatic no pnnr purtSasai. Cioprn ;uiol ba kufh. I I 
Mid. ar ifinslcTid, Origimi cupoh itiusi: be pnanidd * ttiit. «r wli wur uUHp 
urJer hm v tn*rrt uniiiit in pr#p u rtcHve m fiftr. vaiu nmi|h ii'-H'M 



SAVE 

44% 



REG. PFICE $17.99 
lllllllllllll 



,lt*-!V4i;n>.l 




HAr<IJUH ! HI H.JII IUU. ^ LIlVIM I 
Tli: .-><:ahl[ 1 iiipin if y::l amrnltfr* i^u Ef:p IbdMr Fr-iiphl T:nli jrilni clrras. 

iiinnt «r catalpgl. Cdupin mil vair on pwr pUKhasei. UupEd naniol Su IdutH. 
s-:d. or r/arElBrraEl. Qnginil coifiDO must db pnu-ilad ■ itif*, « wili pur onlag 
urlcr !«■ h nkrrt in-lliH in unkr b rtciME IN ilier feU (hiaip 'ii'H'11 * 

.£!«« ^^ MAGNETIC 
LIGHT KIT 



Item 330E2 
shown | [ 

Tnt laluitk EMpon Ii juul ayuttn ffiu ih^ Hai-tar Fwijhl Totb [null tlim, 
oniie di ralaltgj. Cupcm nM v#id u hict mEhajK. Cnuun tinMl be baighl, I I 
Hild, or IrwikTTBd. Digira) napn misl In prminlrf in slum, or rih piur calalaj 

pmtr lur-fl or cnBrfld dim in tuv b neiiw m mt. valid itvDixh i.ff+'ii. . . 



6fi% ltomB - 




$999 



REG. PRICE $29.99 

nun ii hi i ii 



shown 

TiTn, vilLiihle nupao is gowJ jinwhen tw ihip Haftux Tnighl TibIi jrcbjal Am 
brill (14 it Otalflgl Cflllpin rib I lilld OR phflf pljrtljitl. ClUpCn titilnl If triuBiY 

sm ar katjTleirtf- QnfJnal (Ptpan hiU he pftstded ■■ $ur«, r* whh v*ir ce . . 
orlar lomi « Biitaml inllm n orMr * rBurn 1hi litar. tilA Br«gh inl/1 



AUg 
PL 



LINE at HarborFreight.com 



Digital Clinic 

by Seth Porges 
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Making Motions 

Between the Nintendo Wii, Sony 
PlayStation Move and Microsoft Kinect, 
I'm having a hard time telling all these 
motion-controlled gaming devices apart. 
What are the main differences between 
these systems? 



A My mother recently confessed that 
she had never played a video 
game. Ever. Hearing this news, I did what 
any good son would do: I bought her a 
Wii. Within minutes of setup (on her hulk 
of a CRT TV), I understood the genius 
behind the system— despite countless 
news reports over the past four years 
attesting to the Wii's appeal to a wide 



demographic, it took seeing my mother 
wave her way through a game of tennis 
to truly understand how Nintendo had 
managed to sell more than 70 million of 
these things since it was introduced in 
2006. For nongamers who may be 
intimidated by complex control schemes, 
the ability to literally jump right into a 
game is very appealing. 



The gaming world has noticed this 
success: By the end of this year, all 
three major consoles will have some 
motion-control capabilities. I've tested 
all three. Here's what you need to 
know about each of them. 

-» Nintendo Wii 

It has been four years since I bought 
my first Wii. And while the system's 
motion-control abilities have been 
improved with the aid of the Motion 
Plus accessory (which allows for so- 
called one-to-one motion control for 
some games), the tech is still the most 
primitive of the batch. Whereas the 
other systems use cameras to track 
you or your controller's exact physical 
position, the Wii uses a simple (and 
not nearly as accurate) IR emitter to 
monitor movement. 

But the aging Wii still has a trump 
card: four years' worth of games. 

-> Sony PlayStation Move 

Like the Wii, the Sony PlayStation 
Move ($50 to $100) add-on controller 
detects movement and relative posi- 
tion. But where the Move trumps the 
Wii is in its ability to tell the precise 
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ILLUSTRATION BY DAN MATUTINA 



THE FLAGSHIP TURN BASED 
STRATEGY GAME RETURNS 




Drug Reference 
Mild Language 
Mild Violence 



Sid Meier's Civilization* V 

is the fifth offering in 
the multi-award winning 
Civilization strategy game 
series featuring the famous 
"just one more turn" 
addictive gameplay that has made it 
one of the greatest game series of all 
time. The game will come to life in a 
beautifully detailed, living world that 
will elevate the gameplay experience 
to a whole new level making it a must- 
have for gamers around the globe! 



For more information, visit www.civilization5.com 
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adhesives to stand up to the world's 


||1|l* 


most challenging jobs, from jet planes 


and race cars to the space shuttle. 




And there's a Loctite product specially 


formulated for your important job too, whether you're 


building a deck 


or repairing a vase. 


To find the Loctite product that's right for your next project, 
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GREAT PRODUCTS AND PROMOTIONAL 
OFFERS FROM PM ADVERTISERS 



BRIDGESTONE DUELER H/L ALENZA 



Bridgestone's Dueler H/L Alenza 
tire integrates engineering and 
artistry. A masterful blend of 
form and function. Sleek tread 
and sidewall styling compliment 
the contemporary design of 
luxury SUVs and Light Trucks. 
Touring technology lets you drive 
comfortably and take control of 
the road, wet or dry. 




BniDGESTOnE 



GET UP TO $100 VALUE BACK* BY MAIL 

*0n an American Express Prepaid Reward Card when you buy four eligible** 
Bridgestone Dueler tires. Offer valid September 2 through October 2, 2010. 

**See your participating Bridgestone dealer for details. 



For more information, visit www.bridgestonetire.com 
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For more than 100 years, the name 
Minwax has been synonymous 
with making and keeping wood 
beautiful. Our rich wood stains and 
clear protective finishes make it easy 
to enhance the beauty and warmth 
of natural wood. Whether you're a 
professional contractor or a first time 
Do-it-Yourselfer, there's a Minwax 
product that's perfect for you. That's 
because our complete line of stains 
and protective finishes provide easy 
solutions for every type of wood — in 
every room of your home. 



For more ideas and inspiration, visit Minwax.com 
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stable sound. With two 
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three sizes, the unique 
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customize their listening 

experiences. 
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location of the controller in relation to 
the TV. It does this by using the PlaySta- 
tion Eye camera accessory to follow a 
glowing orb on the tip of the controller. 
By pairing these two data sources, the 
Move can generate an incredibly accu- 
rate representation of your movements. 

-* Microsoft Kinect 

When the world first saw Microsoft's 
Kinect more than a year ago, it was 
known as Project Natal, and it seemed 



straight out of science fiction. The Xbox 
360 accessory used depth-perceiving 
cameras to transform flailing limbs into 
onscreen actions. It worked so well we 
gave it one of our annual Breakthrough 
Awards. And it's coming out as a real 
product this November. 

Kinect's lack of a controller limits the 
types of games that can be made for it. 
But we would bet our flatscreens that 
Microsoft is thinking far beyond gaming. 
Kinect will be integrated into the Xbox's 
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robust media capabilities, offering users 
a way to navigate through music and 
movies with a few simple waves. If Micro- 
soft eventually builds the technology into 
Windows, it could change the way we 
interact with our PCs. 

3D Power Draw 

Do 3D TVs use more power when they 
are showing 3D instead of 2D images? 

As part of a recent test of 3D TVs, we 
measured the power consumption of 
three models and found that all con- 
sumed significantly more power when 
they were displaying 3D images than the 
same image in 2D. The tested models: a 
52-inch Sony LED-lit LCD, a 46-inch 
Samsung LED-lit LCD and a 50-inch 
Panasonic plasma. For the test, we 
played a scene from the Blu-ray version 
of Monsters vs Aliens in both 2D and 3D, 
using the out-of-box default settings, and 
recorded the high and low range of 
power consumption for each model. Our 
watt meter showed that the Sony's con- 
sumption fluctuated between 88 and 
116 watts while showing 2D, and 
between 120 and 139 watts in 3D. The 
Samsung bumped from a 2D range 
between 109 and 155 to a 3D range of 
135 and 156. And the biggest 3D power 
premium belonged to the Panasonic 
plasma, which jumped from a usage of 
between 150 and 172 watts all the way 
up to a range of 290 to 332 watts. 

So, yes, you can expect a 3D TV to 
use a whole lot more power when it is 
asked to display 3D content. These 
spikes in power consumption are almost 
certainly the result of a 3D TV's tendency 
to increase its brightness when it moves 
into 3D mode as a way of counteracting 
the dimming effect of the polarized shut- 
ter glasses. The upshot of it all is that, 
with only a handful of 3D Blu-rays on the 
market, few people will be using this fea- 
ture enough to significantly affect their 
power bill. At least not yet. pm 



Got a technology problem? 
Ask Seth about it. 
Send your questions to 
pmdigitalclinic@hearst.com or 
over Twitter at twitter.com/ 
sethporges. While we cannot 
answer questions individually, 
problems of general interest will 
be discussed in the column. 



What Went Wrong 

(CONTINUED FROM PAGE 87) 

"deadman" signal from the pod. This 
last-ditch control triggers a shear ram 
that severs the drill pipe, shutting 
down the well. Even with a charged 
battery, the shear ram may not have 
worked — one of its hydraulic lines 
was leaking. MMS regulations are 
clear: If there is a BOP "control sta- 
tion or pod [that] is not functional" 
the rig must "suspend further com- 
pletion operations until that station 
or pod is operable." Eleven days 
before the blowout, the BP represen- 
tative in charge on the rig noted the 
leak in a daily operation report and 
alerted the home office in Houston. 
However, BP did not shut down com- 
pletion operations, initiate repairs or 
inform the MMS. 

Even a fully operational BOP has 
design flaws. A shear ram's blades 
can't sever the joints connecting the 
30-foot sections of drill pipe — and 
joints make up 10 percent of the string. 
In fact, internal Transocean docu- 
ments show that when it bought this 
particular BOP in 2001, the company 
identified 260 separate ways it could 
fail. During a Congressional hearing, 
Rep. Bart Stupak, D-Mich., asked: 
"How can a device that has 260 failure 
modes be considered fail-safe?" 

Broken Chain of Command 

BY APRIL 20, WITH THE UNTESTED 
cement sheath in place on the final 
1192 feet of casing, workers prepared 
to seal the Macondo well and move on 
to the next drillingjob. A dispute arose 
during a planning meeting around 
11 am — 11 hours before the rig 
exploded. Accounts vary: One Trans- 
ocean worker testified that BP wanted 
to replace the protective column of 
drilling mud with lighter seawater 
before closing off the well; Trans- 
ocean strenuously objected but even- 
tually relented. Other witnesses say 
the argument was whether to conduct 
a negative pressure test — a procedure 
that reduces pressure in the well to 
see if gas and oil enter — even though 
it was not part of the drilling plan. 
The argument revealed the inher- 



ent conflict on the rig. BP, which was 
paying Transocean $500,000 daily to 
lease the Horizon, wanted to move as 
quickly as possible. With its costs 
covered, Transocean could afford to 
focus more on safety and well con- 
trol. Safety expert Arendt believes 
some of the problems are systemic to 
offshore drilling. "Onshore, you have 
one plant owner and, normally, one 
large contractor to deal with," he 
says. "Offshore, you have the lease 
holder, the platform owner, the drill- 
ing contractor and one or two critical 
drilling and well service contractors. 
This creates the potential for mixed 
messages and a conflict between eco- 
nomic versus safety priorities." 

Transocean conducted two 
negative-pressure tests; BP's Don Vid- 
rine and Transocean's Jimmy Harrell, 
the two companies' top officials on 
the rig, deemed them to be successful, 
and preparations began to install a 
cement plug to seal the well. At 7:55 
pm, BP engineers decided that the 
plug was holding, so they told Trans- 
ocean workers to open the BOP's 
annular valve to pump seawater into 
the riser to displace the mud, which 
was piped to the Damon B. Bankston, a 
supply ship tethered to the rig. At 8:58 
pm, drill-pipe pressures increased. At 
9:08, with pressure continuing to 
build, workers stopped pumping. 

Here, there were eerie echoes from 
the Union Carbide chemical plant 
spill in Bhopal, India, which killed an 
estimated 20,000. In Bhopal, water 
leaked into a tank containing 42 tons 
of methyl isocyanate, setting off a 
deadly chemical reaction. Workers in 
the control room watched pressure 
build in the tank, but never shut the 
system down as three backup systems 
failed, and the deadly gas spread over 
a densely populated village. 

Remarkably, after a 6-minute hia- 
tus, workers on the Horizon resumed 
displacing mud with seawater, 
despite the slew of signals — kicks and 
pressure spikes — that warned some- 
thing was wildly wrong. "Normally, on 
any well," says the University of Tex- 
as's McCormack, "if you have a prob- 
lem, you stop and solve it." 

At 9:31, once again the workers 
stopped pumping seawater; at 9:47 



monitors detected "a significant pres- 
sure buildup." A few minutes later, 
methane coursed from the drill pipe, 
transforming the rig into a giant unlit 
blowtorch. From the decks of his sup- 
ply ship, Capt. Alwin Landry saw 
"mud falling on the back half of my 
boat, kind of like a black rain." Then 
came a green flash and a white liq- 
uid — a frothy mix of mud, water, 
methane and oil — boiling out of the 
derrick. First Mate Paul Erickson saw 
"a flash of fire on top of the liquid" 
and then watched men jump from the 
rig, as a distress call came in. "May- 
day, mayday, mayday! The rig's on 
fire! Abandon ship!" 

"The scene was very chaotic," 
rig worker Carlos Ramos told The 
Wall Street Journal. "People were in a 
state of panic . . . There was no chain 
of command, nobody in charge." 
Throughout the rig, workers strug- 
gled to reach the two usable life- 
boats. Some yelled to lower them, 
some wanted to wait for more work- 
ers, others simply leaped into the sea 
75 feet below. 

On the bridge, Capt. Curt Kuchta 
argued with a subsea supervisor over 
who had the authority to hit the 
Emergency Disconnect System to 
activate the shear rams, thereby seal- 
ing the well and detaching the rig 
from the riser. It took 9 minutes to 
activate the system, not that it mat- 
tered—the BOP failed. The Horizon 
was never disconnected, oil and gas 
continued to surge up from below, 
feeding an inferno that soon engulfed 
the rig. Although the vessel had mus- 
ter stations and emergency plans, 
crew members had never practiced 
safety drills without warning to simu- 
late a real disaster. 

In the end, 11 men died, the disas- 
ter cost BP billions, and the environ- 
ment of the Gulf of Mexico may be 
irrevocably altered. President 
Obama's ambitious plans to open up 
vast areas to offshore drilling have 
been shelved. But worst of all, says 
Ford Brett, president of Oil and Gas 
Consultants International, the blow- 
out "wasn't an accident in the tradi- 
tional sense, like when someone just 
hits your car. It was an accident that 
was totally preventable . " pm 



POPULARMECHANICS.COM | OCOTBER 2010 123 



BUYER S GUIDE 



For advertising rates call Angela Hronopoulos (212) 649-2930, fax: (646) 280-2930. 







STUMP REMOVAL 
FAST 



with a DR» STUMP GRINDER! 

• Make stumps 

DISAPPEAR! 

• EXPAND lawn areas! 

• OPEN UP fields & 
meadows! 

• REMOVE mowing 
hazards! 

• BLAZE new 
trails! 



Get a FREE DVD and Catalog 

1-800-462-1032 

www.DRstumpgrinder.com 





In mud. In snow. 
In water. In-credible! 




G-wheel drive 1 -800-255-2511 

Amphibious! www.maxatvs.co m 




25X40X18 «teitu» MOW E 9,850 
32X42X17 vtesaam WOW 310,900 
SOX 120X22 «me$5«B NOW $42,400 

OTHER MODELS & SIZES AVAILABLE! 

Compare our prices and our quality. We're all for it! 

Tough, rugged buildings that last! Heavy gauge AZ6C 

Galvalume steel. Totally maintenance free! 



800-668-5422 



SH YEAR REHrraiK>K_BUHJ OF STEEL 



A 



Sewer Jetters Starting at $99- 



Unclog Drains with 
Your Pressure Washer 




mrm feClogHog.co 



GREAT SPACE ADDITIONS 
FOR EVERY BACKYARD AND GARD 





FDR THE TOUGHEST JOBS DN PLANET EARTH 8 



GORK1AT0UGH 




WWW.TEIIIIlTniKE.COM 
FREE CATALOG 800-945-9910 




FIVE MINUTE FENCE STAiN 
Slain 100 feet of fence in just E minutes! Sprayer 
attaches directly to garden hose. No masking, simply 
hose off over-spray. One quart covers 600 square 
feet. Select from three natural wood lories; Natural 
Cedar, Dark Cedar or Redwod- 

www .FlveMlnuteFence.com 
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"«W COURSES COST 



MATHTUTORDVD.cdm 

prtee Fey tr 6U0CM 

Having Math Problems? 
WE CAN HELP! 

SUBJECTS: 

•BASIC MATH 
•BASIC MATH WORD 

PROBLEMS 
•PRE-ALGEBRA 
•ALGEBRA 1 &2 
•ALGEBRA WORD PROBLEMS 
•ADVANCED ALGEBRA 
• GEOMETRY 

•TRIG/PRECALCULUsJ ""TTnrsr 
•CALCULUS 1.2, 3 
•PHYSICS 

Subjects Poming Soon: Mafrbc \ 

Aigebm, Unit Conversions, and b /^_ 

PmbaMily/Stat/stJcs. 



VISIT OUS WEBSITE 

TQ VIEW SAMPLE 

VIDEO CLIPS Of 

EVERY COUBSE 



#1 Rated Math & 
Physics Ttito rial DVDs 

All topics taught entirely through 
worked example proble 




loney hack 
877-MATH-DVD 



PIQNEERSTEEl.COM 



1-800-9&G-345* MadelnU,SA : 

eWUdConlBCIiieCnmpa^ 



Visit: MatliTiitorDVD.com/pm 



STORAGE WITH STYLE ! 
Aluminum Garage Cabinets 



HJiUiU'in^TOTT 



'ACUUM 




Toll free 
888-343^463 






www.modulinegarage.com 



r 



~\ 



High Caliber 
Buildings. 

High Caliber Performance. 



When your building is working 
properly, everything else just falls 
into place. Call Heritage today 
for your high performance 
metal building. 



HERITAGE 

BUILDING SYSTEMS 

Eit*t>lii!>id 197') 
1.80(1, f>43.5555 I Htril:igt'Riiiltlinjpi.L:om 



The voice of freedom 
never faltered, even 
though it stuttered. 



Winston Churchill was perhaps the most 
stirring, eloquent speaker of his century. 

He also stuttered. 

Churchill's life is proof that, with the will 
to achieve, a speech impediment is no 
impediment. If you stutter, we can help. 

1-800-992-9392 

www.stutteringhslp.org 

S The Stuttering foundation' 
P.O. Bo* 1 1 749 • Memphis, THMll-fftW 




■ FREE DEPOT 
SHIPPING 

for 8 limited time! 



LEAVES NOTHING IN ITS PATH. 
EXCEPT THE COMPETITION. 

Beefy steel Frame. Hard shell collector. 
Commercial grade engines. No other lawn f_ 
vacuum is built stronger or lasts longer, * 

UNSTOPPABLE POWER Collect and \ 

shred acres of leaves, pine cones, pine 
needles, grass clippings, nuts, 

H JGE CAPACITY Exclusive shredding 
action reduces debris 10;1, for more 
vacuuming and less unloading. 

LIFETIME WARRANTY IMPELLER 

Made of steel, serrated for mulching, and 
guaranteed for life. 




PLUS! Self-propelled 
models also available! 



bffl 



Call for a FREE DVD & Catalog! 



TOLL-FREE 



1-800-462-1032 

www.DRIeafvac.com 




Download 400,0X10+ enforcement 
locations(POI) & receive timely and 
accurate alerts while vou drive. 
Speed traps, red light cameras, 

speed cameras and school 
zones. Yau will see them before 
they see you. Covers US/Canada. 
Works with Garmin, TomTDm, 
Magellan GPS, Google Android, 
iPhone & BlackBerry SmartPhones. 




SUBSCRIBE NOW! Starts at SB i»/mi>nlb 



See how it works at PhjantOmALERIcOrn 
1.800.520.4981 



MY WIFE BECOMES 
RAVENOUS WHEN 

I WEAR ATHENA'S 1 0X" 

"I earned my PhD in physics and taught college 
for 27 years. After I retired from University life I 
^^^^— took a job teaching high school. 
^k The interesting thing is that, just 

I after I began using the 10X at the 
1 school-wtiicii had 36 women 
■' teachersH was called into the 
principal's office. She said, 'You 
are affecting the women 
teachers. There Is something 
about you that affects 
them. Can you tone it 
dawn?' It also did not 
hurt the attention my 
wife gave me. She 
has become raven- 
ous. Normally, I am 
not attacked in 
trains and eleva- 
tors, but she has 
been AT me and I 
am enjoying it 
enormously." 





10X is designed to enhance your sex- 
appeal. Vial of 1/6 oz. when added to 2 to 
3 oz. of your aftershave or cologne lasts 4 
to 6 mas., or use straight. Contains syn- 
thesized human sex pheromones. 

Mot guaranteed to work for all, since body 
chemistries differ, but will work for most. 
Cosmetics not aphrodisiacs. 



Dr, Cutler is a biologist 
and President of Athena 
Institute, co-discoverer 
of pheromones in hu- 
mans in 1986 (77ms 
12/1/86; Newsweek 
1/12/87). Ph.D. tram U. 
of Penn, post-doc 
Stanford, authored 35+ 
sciontific papers, fi 

books, and wrote the pheromone chapter 

in a medical textbook. 



r 



ww w. at he na institute .com 



Call 610-827-2200 - Order onttie - Not sold in stores 

Or mail ta: Alhena Institute, Dept PMjn, 
1211 Braefield Rd. Chester Springs, PA 19423 



Please send rrw vials of 10X for men ©$99.50 

and/or vials of 10:13 for women ©S9B.50 

for a *total by: D money order □ check 

UVisa,WC.ffiSC._ 

Exp. CW; 

to: Name 

Address 

City/State 

Phone: 



. Sign:_ 



zip_ 



email 



(•TOacdEHiia!, cawiaaatJLKS7.9JperTOl) PM]o 



CLASSIFIED ADS 



To reach over© million prospects, or Foraddifional advertising information, call Kathleen Gleason at 7O8-352-B304, or e-mail: klassmark@aol.com, 
Thankyou for choosing Popular Mechanics Classified Advertising, 512 West Burlington Ave., LaGrange IL 60525. 
For subscription questions, visit service.popularmeclianics.com. 



ALTERNATIVE TRANSPORTATION | BOATS, OUTBOARDS, TRAILERS 



Electric and Gas Powered Bicycles, 
Bike Conversion Kits, Scooters, Minibikes, 

Mopeds, Dirtbikes, ATVs, 

WWW.FIVEFLAGSMOTORBIKES.COM, 

(850) 941-2080 



APPAREL 



SUSPENDERS WITH PATENTED 

No-Slip Clip. Free Catalog 800-700-4515. 

www.suspenders.com 



ARTS. CRAFTS, SUPPLIES 



WHOLESALE PRICES ON JEWELRY 

CRAFT ITEMS, Beads & Beading 

Supplies, Rockhound Supplies. 

Belt Buckles, Clock Movements. 

Free 122 page catalog. 

Eloxlte: Dept, 45, 

Box 729, Wheatland. WY 82201 , 

Ph.:307-322-3050 

Web: www.eloxite.com 



AUTOMOTIVE 



AMSOIL. SYNTHETIC LUBRICANTS. 

Buy Direct, Register to Buy Wholesale. 

Free Catalog. 1-919-269-3331. 

www.synthoils.com 

NEED PARTS for your car or truck? 

Go to www.junkyardjeffs.com 

The largest online recycling 

directory in The U.5. 



BICYCLES 



GOLDEN EAGLE BICYCLE ENGINES 

2 & 4 Cycle Geared Belt 25 - 40cc 
517-410-2793 

blkeenglnes.com 



BOATS, OUTBOARDS, TRAI LERS 



BUILD A BOAT - Using full size 

patterns, 7" to 55'. send $9,95 for 

NEW Catalog and Free Plans. 

GLen-L, 9152 Rosecrans/PM. 

Bellflower,CA90706. 

888-700-5007 

WWW.GLENL.COM/OFFER9 



BOAT KITS - PLANS - PATTERNS ■ 

SUPPLIES Catalog $5.00, 

Clarkcraft,16-6 Aqualane. 

Tonawanda. NY 14150. 

716-873-2640. 
w w w.cla r kcraft . com 



BUSINESS OPPORTUNITIES 



Make S 500 Weekly, E-Z Assembly work. 

FREE Information, Send SASE; 

JDK-PBox635, 

Hopkins, MN 55343-0635 

CONCRETE CHARLIE 14 SAYS: 

Claim your piece of the 

$100 Billion waterproofing 

industry and become a 

foundation crack repair specialist. 

Most Complete Training in the Industry! 

Don't Wait! Territories available WOW! 

Or, buy a kit and fix your cracks! 

www.concretecharlie.com 

Enter Pop. March Promo Code: 971208. 



COMPUTER SOFTWARE 



Try AppendlT®for FREE 

It's the easiest way to add images 

and records to Q uick Books '& 

financial software. 

w ww.appe ndit.com 



DO-IT-YOURSELF 



HYDRAULIC JACK REPAIR 

Manual and catalog: $15.00 

620-594-2247. Hydraulic Parts Supply. 

P.O. BOX 97-PM, Sawyer, KS 67134. 

ARC WELDING AND MORE. Learn 

how to weld, PLUS: design, layout, 

build, troubleshoot and finish! 

296 page ebook $14,44 

httpy/www.arc-we!dlng-and-beyond.com 



SOON THE GOVERNMENT 

will enforce the 

MARK OF THE BEAST 

as CHURCH AND STATE unite! 

Let THE BIBLE identify him, 

FREE BOOKS/DVDs 

The Bible Says, ROB, 99, 

Lenoir City, TN 37771 

thebiblesaystruth@yahoo.com 

1-888-211-171S. 



ELECTRONICS 



CONDUCTIVE PAINT, EPOXY 

From $12. Silver or carbon paint. 

Silver epoxy. Carbon tapes. 

Custom formulas available. 

www.semsupplles.com 

301-975-9798 (M-F). 

Digital Copyguard Eliminator, 

Stabilize and Restore Distorted Video. 

Guaranteed to work with all 

DVD and VHS Systems. 

Free information Package 

574-233-3053. www.rcdst.com 



FINANCIAL 



RARE COIN INVESTMENTS. 

Our clients DON'T LOSE money! 

FREE brochure. DENKO 1-877-777-1754, 



FOR INVENTORS 



PATENT YOUR BRILLIANT 

INVENTION!!! 

Registered Patent Attorneys 

Available to Assist You 

New York and New Jersey Offices 

Call (646) 373-2504 or Email: 

INFO@PATENTANDTAXLAW.COM 



HEARINGAIDS 



FREE HEARING AID CATALOG. 

CUSTOM DIGITAL AND 

PROGRAMMABLE. 

HUGE SAVI NGS. 45 DAY TRIAL. 

BETTER HEARING, PO BOX 219 

DEPT 32, BROOKPORT, IL 62910. 

1-800-320-3300 Ext. 32 
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HEARING AID 



HEARING AIDS - GUARANTEED 
LOWEST PRICES! 

No huge commissions. 

Home trial, terms. All makes. 

We're the oldest, biggest, best. 

Custom instrument specialists. 

Free information, 1-800-323-4212. 

Lloyds-PMC 

DIGITAL HEARING AID SALE 

16 channel bands, any size, any type or 

BTE $33995 

Options: touchtone, twin mics, 

custom molded - $50.00 

New! open Fit Technology - 

most brands - big discounts 

Repairs $77.00 (since 1981) 

Free brochure & mold kit 

Hearing One 1-800-249-4163 

100 Main Street, Marty SD 57361 



HELP WANTED 



$400 WEEKLY ASSEMBLING 

Electronic Circuit Boards/Products. 

Rush S.A.S.E.: 

Home Assembly - PM, P.O. Box 450, 

New Britain, CT 06050-0450. 

HOMEWORKERS NEEDED! 

Top pay for assembling products. 

Rush S.A.S.E.: HIS-PM, 
Box 5657 Clearwater, FL 33758. 



INVENTORS 



INVENTORS: Free information tells 

how to offer your invention 

for sale or license, 

Kessler Corporation, 52+ years 

800-537-1133, ext. 25, 

www.kesslercorp.com 

PROTECT YOUR IDEA! 

Write Your Own Patent Application 

PatentPro® Software 

www.patentpro.us 

NVENTORS - NEVER SEND 

IDEAS TO STRANGERS! 

LEARN AFFORDABLE 

PROTECTION / MARKETING METHOD 

NON-PROFIT ORGANIZATION. 

FREE INFORMATION: 1-800-846- 

3228. www.invanta5sist.com 



INVENTIONS 



US PATENT NEW INVENTION 

Improved Rat Trap for License or Sale 

juantrevinol9@yahoo.conn 

915-226-9871 



LAKES & PONDS 



LAKE OR POND? Aeration - 

1st Step towards Improved water quality, 

CompLete Systems $169 - $329 

11.000 Gal. Per Hour Water 

Fall Pump only 3.6 amps! Just $399.95 

www.fishpondaerator.com 

608-254-2735 Ext. 3 



LIVE STEAM MODELS 



WORKING STEAM ENGINES! 

Discounts! Accessories, Parts, 

Stirling Engines. 

Limited Edition Tin Toys, Cars & Trains. 

Catalog $6.95 Refundable. 

Yesteryear Toys 

Dept.PMSBox537 

Alexandria Bay, NY 13607 

www.yesteryeartoys.com 

1-800-481-1353. 



METALWORKING 



BUILD, REPAIR, RESTORE ANY METAL 

Quality Hand-tools & Forming Machines 

for Automotive, Aviation, Homeshop, 

Sculpture, Instructional 

DVDs & Workshops. 

20 years & still the best! 

Free catabg 530-292-3506 

www.tlnmantech.com 



OFINTERESTTOALL 



FREE CATALOG by mail. Meet nice 

singles, women, men. Photos. Profiles. 

All ages. Since 1981. 

Box 310, Allardt.TN 38504 

Call 931-879-4625. 

REVOLUTIONARY 

New Type of Space 

Propulsion Engine 

www.approachconcepts.com 



OF INTER EST TO MEN 



SINGLE RUSSIAN LADIES 

Seek romance, marriage, 

E-mail, tours, free ads for men. 

Anastasia Intl. Since 1994. 

http://WWW.ANASTASIAPATE.COM 

ASIAN BRIDESI Worldwide! 

Free Details/Photos! 

PIC, Box 4601-PM, TO., CA 91362. 

805-492-8040. www.pacisl.com 

HOT LOCAL WOMEN 

Listen to Ads & Reply,.FREE! 

FREE Code 7569, 18+ 

1-888-634-2628 

www.MegaMates.com 



SOLAR ENERGY 



SOLAR PANELS, regulators, from 

$50, 10-150 watts, high efficiency. 

by German equipments. 

Limited $time. 

For camping, cabins, reverse the meter! 

866-439-8004. 

sales@solartorrent.com. 

http://www.soLartorrent.com 



SNOW GUARDS 



STOP SNOW SLI DES ON 
METAL ROOFS! 

Practically Invisible. Easy Installation, 

On Line Estimator. 

Fast Shipping www.snojax.com 



STEEL BUILDINGS 



STEEL BUILDINGS, designed for 

the do it yourselfer. Buy direct from 
the factory & SAVE THOUSANDS. 

Worldwide Steel Buildings 
www.wsbnow 800-825-0316. 



TOOLS 



YOUR SCREWDRIVER -YOUR WAYI 

PICQUIC MULTI-BIT SCREWDRIVERS 

NOW AVAILABLE CUSTOM-LOADED. 

CHOOSE FROM 60 BITS. 

IMMEDIATE SHIPPING 

CANADIAN, LIFETIME WARRANTY 

FIREHAWKTECH.COM - 

800-920-HAWK 



TREASURE FINDERS 



BURIED TREASURE- Sensitive 

equipment aLlows locating from distance. 
Brochure free, Simmons, Box10057-MA. 

Wilmington, NC 28404 
www.simmonsscientificproducts.com 



WANTED TO BUY 



BUYING GOLD, SILVER, 
PLATINUM -ANY FORM 

60 years experience. Free pricing quotes. 
Top payment. 1-800-932-1010 

www.preciousmetalsreclaiming.com 



WATER PURIFIERS 



DRINKING WATER SCAMS EXPOSED! 

Free Special Report ($15,00 Value) 
Find out which water is best for you! 
800-874-9028 waterwise.com 



WINE/BEER MAKING 



WINEMAKERS - BEERMAKERS. 

Free Catalog. (800)841-7404. Kraus, 

7850-L, Independence, Missouri 64054. 

ww w.e ckra u s.co m/offers/L. asp 
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This 
Is My 




x BOAT BUILDER 



Name: JUSTIN MARTIN 

Location: N. FERRISBURGH,VT. 

■ ■o-:31 

Years on Job: 1 2 



Justin Martin n 

high school, he took a summerjob working 
brother constructing composite canoes. Twelve years later, Martin is 
a head builder at Adirondack Guideboat, which specializes in a rugged 
boat that's light enough to be portaged but large enough to carry 
three men, two dogs and a hunting bounty. In addition to the 
company's legendary custom-built wooden guideboats, Martin and 
his brothers churn out more than 200 Kevlar boats each year. 
Working with his family is what Martin loves most. "We can build an 
entire boat without saying a word," he says. "We've always worked 
together. I can't imagine it any other way." — erin scottberg 



Building 
a Kevlar 
Guideboat 

1. MAKE A MOLD 
Each Kevlar com- 
posite boat starts 
with a 300-pound 
fiberglass mold cast 
from one of the 
company's wooden 
models. Molds take 
one month to build, 
and make up to 400 
boats. "It involves 
endless sanding and 
polishing," Martin 
says. "Any flaw in the 
mold is in every boat 
that emerges from it. 
It has to be perfect." 

2. APPLY 
SKIN COAT 

Martin lays a dry 
sheet of fiberglass 
over the mold. 
Next, he pours in a 
pigmented polyester 
resin and rolls it along 
the entire form, using 
a paint roller and a 
small brush taped to 
a 2-foot stick to get 
the resin into the bow 
and stern. After the 
resin hardens over- 
night, Martin sands 
it with 60-grit paper. 

3. LAYER KEVLAR 
Over the skin coat 
goes a solid sheet of 
Kevlar and a layer of 
overlapping 50-inch 
fiberglass squares. 
That's followed by 

a second layer of 
Kevlar. Martin uses a 
corrugator to roll out 
the air between lay- 
ers, then adds a final 
sheet of fiberglass. 

4. FINISH BUILD 
After adding the seat 
cleats and another 
layer of fiberglass 
over flotation tanks 
at each end, Martin 
applies a gel coat 

to keep the outside 
color uniform. "We 
have about 20 
minutes to roll and 
paint the inside of 
the boat before it 
starts to cure on us," 
he says. Finally, the 
mold is removed, and 
a deck and gunwales 
are added to give the 
boat structure. 
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PHOTOGRAPH BY MARK MAHANEY 
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Sure, it's/usi a 

[.ike the 17th hole ;ti TPC Sawgrass is just another par three. 
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GCTIWIOO VALUE BACK 



■i: on an American Express' 1 ' branded prepaid reward card by mail 
when you buy a set of four eligible' Bridgestone Dueiertires. 

Offer valid Sept. 2 through Oct 2, 2010. For the nearest Bridgestone retailer, call 1-877-TIRE USA, In Canada, call 1-866-9 GO TIRE. 

•Bernard lid can be used virtuBlly anywhere Amercan Bpess 5 Cards an welcone in tteU.S. ard Carada as daisied at wvw.rewadBanier.rcmi'tiidgestM; wlidfar upto [rraifc not redeemable for rash. 
Can] issued ii (ha narre submitted on official ?larn farm; cannot be sisusd 'jOfrwor^nottraftstefrable. Usage restiictcns.gukJelines, terms and conditions apply. Card issuedS^lnlelsSpend FVepeid^okitJons, UC_ 
TVesniLStSe purctaed trans paftipa:ins Bndgastcne retailer's »«emny betuetn Sep:. Zand Oct. I aw Msihn dam form required, cerxam restniaijnsanij limitatims applv. Seeycur panlcipairrra 
BrdgEstonaretailerfrr complete dafails. Oifer excludes Cista purchases 



Pbf timers who warn togvtrbs mostoitttff ttohcars. 




IT S BRIDGESTONE 
OR NOTHING. 



bridgesunetire.com tjresafetv.com 
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PASStOfU 

for EXCELLENCE 



Joe Schneider 

Allstate Agent 
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/ji troducing 
ALLSTATE RIDER PROTECTION 

For the cost of insuring your bike, it protects your bike and r more 

importantly, you. Dollar for dollar, nobody protects the rider like Allstate. 



GET A QUOTE TODAY! ALLSTATE AGENT 877-361-BIKE ALLSTATE.COM 



